This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Interna rtonaJ Patent Oasshleauon $ 
G06F 15/532 



T 



A2 



(U) International Publication Number: WO 94/23385 

(43) International Publication Date: 13 October 1994 (13.10.94) 



(21) International Application Number: 



PCT/GB94/00677 



) (22) International Filing Date: 



30Marcb 1994 (30.03.94) 



(30) Priority Data: 

040.301 
100,747 



30 Much 1993 (30.03.93) US 
30 July 1993 (30.07.93) US 



(71)(72) Applicants and Inventors: LEWIS, Adrian, Stafford 
[GB/ES]; Federico Garcia Lorca 17-5-B, E-07014 Palma 
(ES). KNOWLES, Gregory. Percy [AU/ESJ; Calle Meoorca 
1M-B, E-07011 Palma (ES). 

(74) Agent: JONES, Ian; W.P. Thompson & Co., Ceicon House, 
289-293 High Holborn, London WC1V 7HU (GB). 



(81) Designated States: AT, AU, BB, BG, BR, BY, CA. CH, CN. 
CZ. DE, DK, ES. FI. CB. HU, JP, KP, KR, KZ, LK, LU, 
LV, MG, MN. MW, NL, NO, NZ. PL PT. RO. RU. SD. 
SE, SI SK. TT, UA, UZ, VN. European patent (AT. BE, 
CH. DE DK, ES. FR, GB, GIL IE. IT, LU, MC NL PT. 
SE). OAPI patent (BF, BJ. CF. CG, a CM, GA, GN, ML 
MR, NE, SN, TD, TG). 



Published 

Without international search report and to be republished 
upon receipt of that report 



(54) Title: DATA COMPRESSION AND DECOMPRESSION 
(57) Abstract 



A compression and decompression 
method uses a wavelet decora potion, 
frequency based free encoding, tree based 
modon encoding, frequency weighted 
quantization, Huffman encoding, and/or 
tree based activity estimation for nit rate 
control. Forward and inverse quasi-perfect 
reconstruction transforms are used to 
generate the wavelet decomposition 
d to reconstruct data values close to 
the original data values. The forward 
and inverse quasi-perfect reconstruction 
transforms utilize special fitters at (be 
boundaries of the data being transformed 
and/or inverse transformed. Structures and 
methods are disclosed for traversing wavelet 
decoenpositions. Methods are disclosed for 
increasing software execution speed in the 
decompression of video. Fixed or variable 
length tokens are included in a compressed 
data stream to indicate changes in encoding 
methods used to generate the compressed 
data stream. 




LOCALITY j 

DATA VALUE 



time (pr space) 

Slow pass 
component 



□ HtGH PASS 
COMPONENT 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCX on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Aujtru 


GS 


UahedlOaadoi 


D 


Ml 


Mturitama 


AO 


AumnliM 


GB 


Gcorpa 




MW 


Mslsmi 


» 


Bart*** 


GN 


Guinea 




NB 


Nicer 


SB 


Belgium 


GB 


Greece 




Nl 




sr 


Burtaaa Pmo 


HI) 


Huaaery 




NO 


Norway 


SG 


Buisaia 




belied 




NZ 


New Zealand 


W 


Deals 


rr 


to* 




PL 


PoUnd 


SB 


BraaH 


JF 


Japan 




PT 


Poraiaml 


SY 


Bekna 


KB 


Kenya 




RO 


Roeuaie 


CA 


Caaadi 


KG 


Kyrgyttia 




RV 


Ruauea Fodersnon 


cr 


Central Afiicaa RrpttXic 


BP 


DceoocmkPeo 


pie's Reptftttt 


SD 




CO 
CB 


COQfO 

S^merUod 


KB 


of Kara 
R*eia>5e of K» 


tern 


SB 
St 


Swedes 
SJowoia 


ci 


C6*<riwao 


KZ 


Kasataauaj 




SK 


Slovakia 


CM 


Ceaxrooa 


U 






SN 


Senegal 


CM 


Cnfay 


LB 


Sri Lanka 




TD 


Chad 


cs 


Czec*oalovatta 


LU 


Lmemtmai 




TG 


Tcgo 


cz 


Oeco Republic 


LV 


Latvu 




TJ 


Tajitosiea 


DE 


Germany 


MC 


Menace 




TT 


ThakUd aod Tobaso 


DK 




MD 


Repubbe of Mel 


Move 


UA 


Ubiiae 


ES 


Spaa 


MG 


Madasaaar 




US 


Utucod States of Ame 


n 


Finland 


ML 


Matt 




CJZ 


Urbcfcaua 


nt 


Pnace 


MN 


MaofoUs 




VN 


VktNarn 



GA Gabon 



WO 94/Z338S 



PCT/GB94/00677 

- 1 - 

DATA COMPRESSION AND DECOMPRESSION 



CROSS REFERENCE TO APPENDICES 
5 Appendix A, which is a part of the present 

disclosure, is a listing of a software implementation 

written in the programming language C. 

Appendices B-l and B-2, which are part of the present 

disclosure, together are a description of a hardware 
10 implementation in the commonly used hardware description 

language ELLA, 

Appendix C, which is part of the present disclosure 

is a listing of a software implementation written in the 

programming language C and assembly code. 
15 A portion of the disclosure of this patent document 

contains material which is subject to copyright 

protection. The copyright owner has no objection to the 

facsimile reproduction by anyone of the patent document, 

but otherwise reserves all copyright rights whatsoever. 

20 FIELD OF THE INVENTION 

This invention relates to a method of and apparatus 
for data compression and decompression. In particular, 
this invention relates the compression, decompression, 
transmission and storage of audio, still-image and video 

25 data in digital form. 

BACKGROUND INFORMATION 

An image such as an image displayed on a computer 
monitor may be represented as a two-dimensional matrix of 
digital data values. A single frame on a VGA computer 
30 monitor may, for example, be represented as three matrixes 
of pixel values. Each of the three matrixes has a data 
value which corresponds to a pixel on the monitor. 

The images on the monitor can be represented by a 640 
by 48 0 matrix of data values representing the luminance 
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(brightness) values Y of the pixels of the screen and two 
other 64 0 by 480 matrixes of data values representing the 
chrominance (color) values U and V of the pixels on the 
screen. Although the luminance and chrominance values are 
5 analog values , the one luminance value and the two 
chrominance values for a pixel may be digitized from 
analog form into discrete digital values. Each luminance 
and chrominance digital value may be represented by an 8- 
bit number. One frame of a computer monitor therefore 

10 typically requires about 7 megabits of memory to store in 
an uncompressed form. 

In view of the large amount of memory required to 
store or transmit a single image in uncompressed digital 
form, it would be desirable to compress the digital image 

15 data before storage or transmission in such a way that the 
compressed digital data could later be decompressed to 
recover the original image data for viewing. In this way, 
a smaller amount of compressed digital data could be 
stored or transmitted. Accordingly, numerous digital 

20 image compression and decompression methods have been 
developed. 

According to one method, each individual digital 
value is converted into a corresponding digital code. 
Some of the codes have a small number of bits whereas 

25 others of the codes have a larger number of bits. In order 
to take advantage of the fact that some of the codes are 
short whereas others of the codes are longer, the original 
digital data values of the original image are filtered 
using digital filters into a high frequency component and 

30 a low frequency component. The high frequency component 
represents ambiguities in the image and is therefore 
observed to have a comparatively large number of identical 
data values for real-world images. By encoding the 
commonly occurring digital data values in the high 

3 5 frequency component with the short digital codes, the 

total number of bits required to store the image data can 
be reduced from the number of bits that would otherwise be 
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required if 8-bits were used to represent all of the data 
values. Because the total number of bits in the resulting 
encoded data is less than the total number of bits in the 
original sequence of data values, the original image is 
5 said to have been compressed. 

To decompress the compressed encoded data to recover 
the original image data, the compressed encoded data is 
decoded using the same digital code. The resulting high 
and low frequency components are then recombined to form 
10 the two-dimensional matrix of original image data values. 
Where the data being compressed is two-dimensional 
data such as image data, separation of the original data 
into high and low frequency components by the digital 
filters may be accomplished by filtering in two dimensions 
IS such as the horizontal dimension of the image and the 
vertical dimension of the image. Similarly, decoded high 
and low frequency components can be recombined into the 
original image data values by recombining in two 
dimensions. 

20 To achieve even greater compression, the low 

frequency component may itself be filtered into its high 
and low frequency components before encoding. Similarly, 
the low frequency component of the low frequency, component 
may also be refiltered. This process of recursive 
25 filtering may be repeated a number of times. Whether or 
not recursive filtering is performed, the filtered image 
data is said to have been "transformed" into the high and 
low frequency components. This digital filtering is 
called a "transform". Similarly, the high and low pass 
30 components are said to be "inverse transformed" back into 
the original data values. This process is known as the 
"inverse transform". 

Figure l is a diagram of a digital gray-scale image 
of a solid black square 1 on a white background 2 
35 represented by a 640 by 4 80 matrix of 8-bit data luminance 
values. 

Figure 2 is a diagram illustrating a first 
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intermediate step in the generation of the high and low 
frequency components of the original image. A high pass 
digital filter which outputs a single data value using 
multiple data values as inputs is first run across the 
5 original image values from left to right, row by row, to 
generate G subblock 3. The number of digital values in G 
subblock 3 is half of the number of data values in the 
original image of Figure 1 because the digital filter is 
sequentially moved to the right by twos to process two 
10 additional data values for each additional one data output 
generated for G subblock 3. Similarly, a low pass digital 
filter which outputs a single data value using multiple 
data values as inputs is first run across the original 
image values from left to right, row by row, to generate H 
15 subblock 4. The number of digital values in H subblock 4 
is half of the number of data values in the original image 
because the digital filter is moved to the right by twos 
to process two additional data values for each additional 
one data output generated for H subblock 4 . Each of the 
20 two vertical bars in high pass G subblock 3 appears where 
a change occurs spatially in the horizontal dimension in 
the original image of Figure 1. Where the G filter 
encounters a change from white data values to black data 
values when the filter G is run across the image of Figure 
25 1 in a horizontal direction, the G digital filter outputs 
a corresponding black data value into subblock 3. 
Similarly, when the G digital filter encounters the next 
change, which is this time a change from black to white 
data values, the G digital filter again outputs a 
30 corresponding black data value into G subblock 3. 

Figure 3 is a diagram illustrating a second 
intermediate step in the generation of the high and low 
frequency components of the original image. The high pass 
digital filter is run down the various columns of the 
35 subblocks H and G of Figure 2 to form the HG subblock 5 
and GG subblock 6 shown in Figure 3. Similarly, the low 
pass digital filter is run down the various columns of the 
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H and G subblocks 3 and 4 of Figure 2 to form HH and GH 
subblocks 7 and 8 shown in Figure 3. The result is the 
low pass component in subblock HH and the three high pass 
component subblocks GH,. HG and GG. The total number of 
5 high and low pass component data values in Figure 3 is 
equal to the number of data values in the original image 
of Figure 1. The data values in the high pass component 
subblocks GH, HG and GG are referred to as the high 
frequency component data values of octave 0. 

10 The low pass subblock HH is then filtered 

horizontally and vertically in the same way into its low 
and high frequency components. Figure 4 illustrates the 
resulting subblocks. The data values in HHHG subblock 9, 
HHGH subblock 10 , and HHGG subblock 11 are referred to as 

15 the high frequency component data vales of octave 1. 
Subblock HHHH is the low frequency component. Although 
not illustrated, the low frequency HHHH subblock 12 can be 
refiltered using the same method. As can be seen from 
Figure 4, the high frequency components of octaves 0 and 1 

2 0 are predominantly white because black in these subblocks 

denotes changes from white to black or black to white in 
the data blocks from which to high frequency subblocks are 
generated. The changes, which are sometimes called edges, 
from white to black as well as black to white in Figure 1 
25 result in high frequency data values in the HG, HG and GG 
quadrants as illustrated in Figure 3. 

Once the image data has been filtered the desired 
number of times using the above method, the resulting 
transformed data values are encoded using a digital code 

3 0 such as the Huffman code in Table 1. 
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Corresponding Digital 
Gray-Scale Value 



Digital 
Code 



5 



15 



10 



black 
white 



5 
4 
3 
2 
1 
0 

-1 
-2 
-3 
-4 
-5 



1000001 

100001 

10001 

1001 

101 

0 

111 

1101 
11001 
110001 
1100001 



20 



Table 1 



Because the high frequency components of the original 
image of Figure 1 are predominantly white as is evident 
from Figures 3 and 4, the gray-scale white is assigned the 
single bit 0 in the above digital code. The next most 

25 common gray-scale color in the transformed image is black. 
Accordingly, gray-scale black is assigned the next 
shortest code of 101. The image of Figure 1 is comprised 
only of black and white pixels. If the image were to 
involve other gray-scale shades, then other codes would be 

30 used to encode those gray-scale colors, the more 
predominant gray-scale shades being assigned the 
relatively shorter codes. The result of the Huffman 
encoding is that the digital values which predominate in 
the high frequency components are coded into codes having 

35 a few number of bits. Accordingly, the number of bits 
required to represent the original image data is reduced. 
The image is therefore said to have been compressed. 

Problems occur during compression, however, when the 
digital filters operate at the boundaries of the data 

40 values. For example, when the high pass digital filter 
generating the high pass component begins generating high 
pass data values of octave 0 at the left hand side of the 
original image data, some of the filter inputs required by 
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the filter do not exist. 

Figure 5 illustrates the four data values required by 
a four coefficient high pass digital filter G in order to 
generate the first high pass data value G 0 of octave 0. As 
5 shown in Figure 5, data values D,, D 2 , D 3 and D 4 are 

required to generate the second high pass data value of 
octave 0, data value G, . In order to generate the first 
high pass component output data value G 0 , on the other 
hand, data values D A , D 0 , D u and D 2 are required. Data 
10 value D., does not, however, exist in the original image 
data. 

Several techniques have been developed in an attempt 
to solve the problem of the digital filter extending 
beyond the boundaries of the image data being transformed. 
15 In one technique, called zero padding, the nonexistent 
data values outside the image are simply assumed to be 
zeros. This may result in discontinuities at the 
boundary, however, where an object in the image would 
otherwise have extended beyond the image boundary but 

2 0 where the assumed zeros cause an abrupt truncation of the 

object at the boundary. In another technique, called 
circular convolution, the two dimensional multi-octave 
transform can be expressed in terms of one dimensional 
finite convolutions. Circular convolution joins the ends 
25 of the data together. This introduces a false 

discontinuity at the join but the problem of data values 
extending beyond the image boundaries no longer exists. 
In another technique, called symmetric circular 
convolution, the image data at each data boundary is 

3 0 mirrored. A signal such as a ramp, for example, will 

become a peak when it is mirrored. In another technique, 
called doubly symmetric circular convolution, the data is 
not only mirrored spatially but the values are also 
mirrored about the boundary value. This method attempts 
35 to maintain continuity of both the signal and its first 
derivative but requires more computation for the extra 
mirror because the mirrored values must be pre-calculated 
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before convolution. 

Figure 6 illustrates yet another technique which has 
been developed to solve the boundary problem. According 
to chis technique, the high and low pass digital filters 
5 are moved through the data values in a snake-like pattern 
in order to eliminate image boundaries in the image data. 
After the initial one dimensional convolution, the image 
contains alternating columns of low and high pass 
information. By snaking through the low pass sub- band 
10 before the high pass, only two discontinuities are 

introduced. This snaking technique, however, requires 
reversing the digital filter coefficients on alternate 
rows as the filter moves through the image data. This 
changing of filter coefficients as well as the requirement 
15 to change the direction of movement of the digital filters 
through various blocks of data values makes the snaking 
technique difficult to implement. Accordingly, an easily 
implemented method for solving the boundary problem is 
sought which can be used in data compression and 
20 decompression. 

Not only does the transformation result in problems 
at the boundaries of the image data, but the transforma- 
tion itself typically requires a large number of complex 
computations and/or data rearrangements. The time 
25 required to compress and decompress an image of data 

values can therefore be significant. Moreover, the cost 
of associated hardware required to perform the involved 
computations of the forward transform and the inverse 
transform may be so high that the transform method cannot 
30 be used in cost-sensitive applications. A compression and 
decompression method is therefore sought that not only 
successfully handles the boundary problems associated with 
the forward transform and inverse transform but also is 
efficiently and inexpensively implementable in hardware 
3 5 and/or software. The computational complexity of the 
method should therefore be low. 

In addition to transformation and encoding, even 
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further compression is possible. A method known as tree 
encoding may, for example, be employed. Moreover, a 
method called quantization can be employed to further 
compress the data. Tree encoding and quantization are 
5 described in various texts and articles including "Image 
Compression using the 2-D Wavelet Transform" by A.S. Lewis 
and G . Knowles, published in IEEE Transactions on Image 
Processing, April 1992. Furthermore, video data which 
comprises sequences of images can be compressed by taking 
10 advantage of the similarities between successive images. 
Where a portion of successive images does not change from 
one image to the next, the portion of the first image can 
be used for the next image, thereby reducing the number of 
bits necessary to represent the sequence of images. 
15 JPEG (Joint Photographies Experts Group) is. an 

international standard for still-images which typically 
achieves about a 10:1 compression ratios for monochrome 
images and 15:1 compression ratios for color images. The 
JPEG standard employs a combination of a typo of Fourier 
20 transform, known as the discrete-cosine transform, in 
combination with quantization and a Huffman-like code. 
MPEG1 (Motion Picture Experts Group) and MPEG2 are two 
international video compression standards. MPEG2 is a 
standard which is still evolving which is targeted for 
25 broadcast television. MPEG2 allows the picture quality to 
be adjusted to allow more television information to be 
transmitted, e.g., on a given coaxial cable. H.261 is 
another video standard based on the discrete-cosine 
transform. H.261 also varies the amount of compression 
3 0 depending on the data rate required. 

Compression standards such as JPEG, MPEG1, MP EG 2 and 
H.261 are optimized to minimize the signal to noise ratio 
of the error between the original and the reconstructed 
image. Due to this optimization, these methods are very 
3 5 complex. Chips implementing MPEG1, for example, may be 
costly and require as many as 1.5 million transistors. 
These methods only partially take advantage of the fact 
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that the human visual system is quite insensitive to 
signal to noise ratio. Accordingly, some of the 
complexity inherent in these standards is wasted on the 
human eye. Moreover, because these standards encode by 
5 areas of the image, they are not particularly sensitive to 
edge-type information which is of high importance to the 
human visual system. In view of these maladaptions of 
current compression standards to the characteristics of 
the human visual system, a new compression and 

10 decompression method is sought which handles the above- 
described boundary problem and which takes advantage of 
the fact that the human visual system is more sensitive to 
edge information than signal to noise ratio so that the 
complexity and cost of implementing the method can be 

15 reduced. 

SUMMARY 

A compression and decompression method using wavelet 
decomposition, frequency based tree encoding, tree based 
motion encoding, frequency weighted quantization, Huffman 

20 encoding, and tree based activity estimation for bit rate 
control is disclosed. Forward and inverse quasi-perfect 
reconstruction transforms are used to generate the wavelet 
decomposition and to reconstruct data values close to the 
original data values. The forward and inverse quasi- 

25 perfect reconstruction transforms utilize special filters 
at the boundaries of the data being transformed and/or 
inverse transformed to solve the above-mentioned boundary 
problem. 

In accordance with some embodiments of the present 
30 invention, a decompression method uses four coefficient 
inverse perfect reconstruction digital filters. The 
coefficients of these inverse perfect reconstruction 
digital filters require a small number of additions to 
implement thereby enabling rapid decompression in software 
35 executing on a general purpose digital computer having a 
microprocessor. The method partially inverse transforms a 
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sub-band decomposition to generate a small low frequency 
component image. This small image is expanded in one 
dimension by performing interpolation on the rows of the 
small image and is expanded in a second dimension by 
5 replicating rows of the interpolated small image. 
Transformed chrominance d^ta values are inverse 
transformed using inverse perfect reconstruction digital 
filters having a fewer number of coefficients than the 
inverse perfect reconstruction digital filters used to 

10 inverse transform the corresponding transformed luminance 
data values. In one embodiment, two coefficient Haar 
digital filters are used as the inverse perfect 
reconstruction digital filters which inverse transform 
transformed chrominance data values. Variable-length 

15 tokens are used in the compressed data stream to indicate 
changes in encoding methods used to encode data values in 
the compressed data stream. 

BPTTF DESCRIPTION OF THE DRAWINGS 

Figures 1-4 (Prior Art) are diagrams illustrating a 
20 sub-band decomposition of an image. 

Figure 5 (Prior Art) is a diagram illustrating a 
boundary problem associated with the generation of prior 
art sub-band decompositions. 

Figure 6 (Prior Art) is a diagram illustrating a 
25 solution to the boundary problem associated with the 
generation of prior art sub- band decompositions. 

Figure 7 is a diagram illustrating a one-dimensional 
decomposition. 

Figures 8 and 9 are diagrams illustrating the 
3 0 separation of an input signal into a high pass component 
and a low pass component. 

Figures 10, 11, 14 and 15 are diagrams illustrating a 
transformation in accordance with one embodiment of the 
present invention. 
35 Figures 12 and 13 are diagrams illustrating the 

operation of high pass and low pass forward transform 
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digital filters in accordance with cne embodiment of the 
present invention. 

Figure 16 is a diagram of a two-dimensional matrix of 
original data values in accordance with one embodiment of 
5 the present invention. 

Figure 17 is a diagram of the two-dimensional matrix 
of Figure 16 after one octave of forward transform in 
accordance with one embodiment of the present invention. 
Figure 18 is a diagram of the two-dimensional matrix 
10 of Figure 16 after two octaves of forward transform in 
accordance with one embodiment of the present invention. 

Figures 19 and 20 are diagrams illustrating a 
boundary problem solved in accordance with one embodiment 
of the present invention. 
15 Figure 21 is a diagram illustrating the operation of 

boundary forward transform digital filters in accordance 
with one embodiment of the present invention. 

Figure 22 is a diagram illustrating the operation of 
start and end inverse transform digital filters in 
20 accordance with one embodiment of the present invention. 

Figure 23 is a diagram illustrating a one-dimensional 
tree structure in accordance one embodiment of the present 
invention. 

Figure 24A-D are diagrams illustrating the recursive 
25 filtering of data values to generate a one-dimensional 
decomposition corresponding with the one-dimensional tree 
structure of Figure 23. 

Figure 25 is a diagram of a two-dimensional tree 
structure of two-by-two blocks of data values in 
3 0 accordance with one embodiment of the present invention. 

Figure 26 is a pictorial representation of the data 
values of the two-dimension tree structure of Figure 25. 

Figures 27-29 are diagrams illustrating a method and 
apparatus for determining the addresses of data values of 
35 a tree structure in accordance with one embodiment of the 
present invention. 

Figure 30 and 31 are diagrams illustrating a 



WO 94/23385 



PCT/GB94/00677 



- 13 - 

quantization of transformed data values in accordance with 
one embodiment of the present invention. 

Figures 32 and 33 are diagrams illustrating the 
sensitivity of the human eye to spatial frequency. 
5 Figures 34 is a diagram illustrating the distribution 

of high pass component data values in a four octave 
wavelet decomposition of the test image Lenna. 

Figure 35 is a diagram illustrating the distribution 
of data values of the test image Lenna before wavelet 
10 transformation. 

Figure 36 is a block diagram illustrating a video 
encoder and a video decoder in accordance with one 
embodiment of the present invention. 

Figure 37 is a diagram illustrating modes of the 
15 video encoder and video decoder of Figure 36 and the 
corresponding token values. 

Figure 38 is a diagram illustrating how various flags 
combine to generate a new mode when the inherited mode is 
send in accordance with one embodiment of the present 
20 invention. 

Figures 39-4 0 are diagrams of a black box on a white 
background illustrating motion. 

Figures 41-43 are one -dimensional tree structures 
corresponding to the motion of an edge illustrated in 
25 Figures 39-40. 

Figure 44 is a diagram illustrating variable-length 
tokens in accordance with one embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
30 QUASI -PERFECT RECONSTRUCTION FILTERS 

The wavelet transform was introduced by Jean Morlet 
in 1984 to overcome problems encountered in analyzing 
geological signals. See "Cycle-octave and Related 
Transforms In Seismic Signal Analysis", Goupillaud, 
35 Grossman and Morlet, Geoexploration, vol. 23, 1984. Since 
then, the wavelet transform has been a new and exciting 
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method of analyzing signals and has already been applied 
to a vide range of tasks such as quantum mechanics and 
signal processing: The wavelet transform has a number of 
advantages over more traditional Fourier techniques 
5 principally used today in the analysis of signals. The 
wavelet transform and the high and low pass four 
coefficient quasi-perfect reconstruction filters of the 
present invention are therefore described by relating them 
to the windowed Fourier transform. 

10 The windowed Fourier transform is the principle 

transform used today to analyze the spectral components of 
a signal. The Fourier transform decomposes a signal under 
analysis into a set of complex sinusoidal basis functions. 
The resulting Fourier series can be interpreted as the 

15 frequency spectra of the signal. The continuous Fourier 
transform is defined as follows: 



Where f (t) is the time domain signal under analysis and 
F(w) is the Fourier transform of the signal under 

2 0 analysis. Although many applications require an estimate 
of the spectral content of an input signal, the above 
formula is impractical for most systems. In order to cal- 
culate the Fourier transform, the input signal f (t) must 
be defined for all values of time t, whereas in most 

25 practical systems, f(t) is only defined over a finite 
range of time. 

Several methods have therefore been devised to 
transform the finite input signal into an infinite signal 
so that the Fourier transform can be applied. The 

30 windowed Fourier transform is one such solution. The 
windowed Fourier transform is defined as follows: 



(equ. 1) 



(equ. 2) 



Where f(t) is the time domain signal under analysis, 
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F w (cj,t) is the windowed Fourier transform of the time 
domain signal under analysis , and v(t) is the windowing 
function. The windowing function is usually chosen to be 
zero outside an interval of finite length* Alternatively, 
5 as the spectral content of the input f(t) varies with 
time, the input signal can be examined by performing the 
transform at time t using a more local window function. 
In either case, the output transform is the convolution of 
the window function and the signal under analysis so that 

10 the spectra of the window itself is present in the 

transform results. Consequently, the windowing function 
is chosen to minimize this effect. Looking at this 
technique from another viewpoint, the basis functions of a 
windowed Fourier transform are not complex sinusoids but 

IS rather are windowed complex sinusoids. Dennis Gabor used 
a real Gaussian function in conjunction with sinusoids of 
varying frequencies to produce a complete set of basis 
functions (known as Gabor functions) with which to analyze 
a signal. For a locality given by the effective width of 

20 the Gaussian function, the sinusoidal frequency is varied 
such that the entire spectrum is covered. 

The wavelet transform decomposes a signal into a set 
of basis functions that can be nearly local in both 
frequency and time. This is achieved by translating and 

25 dilating a function ¥(t) that has spatial and spectral 
locality to form a set of basis functions: 

^3t(s(t-u)) (equ. 3) 

wherein s and u are real numbers and are the variables of 
the transform. The function *(t) is called the wavelet. 
3 0 The continuous wavelet transform of a signal under 

analysis is defined as follows: 

W(s.v)*/sf~ * lsit-u))flt)dt (equ. 4) 

Where f (t) is the time domain signal under analysis, 
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W(s,u) is its wavelet transform, if is the wavelet, s is 
the positive dilation factor and u is the scaled 
translation distance. The spatial and spectral locality 
of the wavelet transform is dependent on the character- 
5 istics of the wavelet. 

Because the signal under analysis in the compression 
of digitally sampled images has finite length, the 
discrete counterpart of the continuous wavelet transform 
is used. The wavelet transform performs a multiresolution 

10 decomposition based on a sequence of resolutions often 
referred to as "octaves". The frequencies of consecutive 
octaves vary uniformly on a logarithmic frequency scale. 
This logarithmic scale can be selected so that consecutive 
octaves differ by a factor of two in frequency. The basis 

15 functions are: 

[yUx-2-*n)) fox (j,n)€Z 2 (egu. 5) 

where Z is the set of all integers, Z 7 « {(j,n) : j,n e Z), 
and i|^(x) = s[V t|t <2' x) . 

In a sampled system, a resolution r signifies that 

20 the signal under analysis has been sampled at r samples 
per unit length. A multiresolution analysis studies an 
input signal at a number of resolutions, which in the case 
of the present invention is the sequence r - 2 j where 
j c Z. The difference in frequency between consecutive 

25 octaves therefore varies by a factor of two. 

Stephane Mallat formalized the relationship between 
wavelet transforms and multiresolution analysis by first 
defining a multiresolution space sequence {V-J^z, where Vj 
is the set of all possible approximated signals at 

30 resolution 2 j . He then showed that an orthonormal basis 
for Vj can be constructed by (x-2 j n) }, €z . <p(x) is called 
the scaling function where for any jcZ, (x) "v^* (2 j x) . 
He then showed that a signal f (x) can be approximated at a 
resolution 2 j by the set of samples: 
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Sj - {yf23<f,tf n » n€x (equ. 6) 

where <f.g>-f~Jix)g{x)dx. where f, gtL 2 (R) , 
the set cf square integrable functions on R. This is 
equivalent to convolving the signal f(x) with the scaling 
5 function <^(-x) at a sampling rate of 2 j . However, this 
representation is highly redundant because Vj C V j<fl ,j*Z. 
It would be more efficient to generate a sequence of 
multiresolution detail signals Oj which represents the 
difference information between successive resolutions 
10 opVj = V^, where Oj is orthogonal to Vj. Mallat proved that 
there exists a function *(x) called the wavelet where: 

VUx) - ^(2^) (equ. 7) 

such that {¥ (x-2"*n) is an orthonormal basis of 0 } and 
{4*(x-2*n)>, (j,n)cZ 2 , is an orthonormal basis of L J (R) . 
15 The detail signal at resolution 2 J * ! is represented by the 
set of data values: 

Nj*ij22<f,1ri»n€Z (equ. 8) 

which is equivalent to convolving the signal f (x) with the 
wavelet ^(-x) at a sampling rate of 2 j . 

20 Hence , the original signal f(x) can be completely 

represented by the sets of data values (Sj, (Nj) J< j<-l) , 
where J<0 gives the number of octaves. This 
representation in the form of data values is known as the 
discrete wavelet decomposition. The S, notation used by 

25 Mallat refers to recursively low pass filter values of the 
original signal. S e corresponds to the original data 
values D. S., corresponds to the H data values from the 
low pass filter. N., corresponds to the G data values from 
the high pass filter. S. 3 corresponds to the next low pass 

3 0 filtered values from the previous H sub-band. N. 2 

corresponds to the next high pass filtered values from the 
previous H sub-band. 

If the sampling patterns of the discrete windowed 
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Fourier transform and the discrete wavelet transform are 
compared while maintaining the spatial locality of the 
highest frequency sample for both transforms, then the 
efficiency of the discrete wavelet decomposition is 
5 revealed. The window Fourier transform produces a linear 
sampling grid, each data value being a constant spatial 
distance or a constant frequency away from its neighbor. 
The result is a heavy over-sampling of the lower 
frequencies. The wavelet transform, in contrast, samples 

10 each of its octave wide frequency bands at the minimum 

rate such that no redundant information is introduced into 
the discrete wavelet decomposition. The wavelet transform 
is able to achieve highly local spatial sampling at high 
frequencies by the use of octave wide frequency bands. At 

15 low frequencies, spectral locality takes precedence over 
spatial locality. 

Figure 7 illustrates the spatial and spectral 
locality of a sequence of sampled data values. The box 
surrounding a data value represents the spatial and 

20 spectral locality of the data value. The regions of 
Figure 7 are presented for explanation purposes. In 
reality there is some overlap and aliasing between 
adjacent data values, the characteristics of which are 
determined by the particular wavelet function used. 

25 Mallat showed the wavelet transform can be computed 

with a pyramid technique, where only two filters are used. 
Using this technique, Sj and Nj are calculated from S^,, Sj 
being used as the input for the next octave of 
decomposition. A low pass filter H: 

30 h(n) - -±-<*?,ti> (equ. 9) 

Mallat showed that Sj can be calculated by convolving from 
Sj+i with H and. keeping every other output (i.e. sub- 
sampling by a factor of 2). 

A method for calculating Nj from Sj+, can also be 
35 derived. This method involves convolving S^, with a high 
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pass filter G and sub-sampling by a factor of 2. The high 
pass filter G is defined by the following coefficients: 

g(n) - (-1) 1 * h(l-n) (equ. 10) 

The relationship between the H and G filters results 
5 in a large saving when the filters are implemented in 
hardware. 

Figures 8 and 9 illustrate that these two filters H 
and G form a complementary pair that split an input signal 
into two half band output signals. Both the high and the 
10 low pass outputs can be sub-sampled by a factor of two 
without corrupting the high frequency information because 
any aliasing introduced by the sub-sampling will be 
corrected in the reconstruction. There are the same 
number of filtered data values as there are original image 
15 data values. 

The particular wavelet which is best in analyzing a 
signal under analysis is heavily dependent on the 
characteristics of the signal under analysis. The closer 
the wavelet resembles the features of the signal, the more 
20 efficient the wavelet representation of the signal will 
be. In addition, reconstruction errors introduced by 
quantization resemble the wavelet. Typically, the amount 
of aliasing varies with spatial support (the number of 
coefficients of the wavelet filters). Long wavelets can 
25 be constructed such that aliasing between adjacent octave 
bands is minimized. However, the spatial equivalent of 
aliasing, overlap, increases with filter length. 
Conversely, short wavelets have little or no overlap 
spatially but exhibit large amounts of aliasing in the 
30 frequency domain. To properly determine the suitability 
of a wavelet for a particular application, these factors 
of size and shape must be considered. 

To apply the wavelet transform to image processing, 
the present invention employs a particular wavelet called 
35 the four coefficient Daubechies wavelet. Because the four 
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coefficient Daubechies wavelet has only four coefficients, 
it is very short- This is well-suited for analyzing 
important image features such as object edges. Edges by 
definition are spatially local discontinuities. Edges 
5 often consist of a wide spectral range which, when 
filtered through a high pass filter, give rise to 
relatively larger filtered outputs only when the analysis 
filter coincides with the edge. When the analysis filter 
does not coincide with the edge, relatively smaller 

10 filtered outputs are output by the filter- The shorter 
the analysis filter used, the more finely the spatial 
position of the edge is reisolved. Longer filters produce 
more of the relatively larger data values to represent an 
edge. The shortness of the filter also makes the 

15 transform calculation relatively inexpensive to implement 
compared with that of longer filters or image 
transformations such as the Fourier or discrete cosine 
transforms. The four coefficient Daubechies wavelet was 
selected for use only after a careful analysis of both its 

20 spatial and aliasing characteristics. Longer wavelets 
such as the six coefficient Daubechies wavelet could, 
however, also be used if a more complex implementation 
were acceptable. Short filters such as the two 
coefficients Haar wavelet could also be used if the 

2 5 attendant high levels of noise were acceptable. 

The true coefficients of the four coefficient 
Daubechies wavelet are: 

The low pass four coefficient Daubechies digital 
30 filter is given by: 

H (f) ° aD(x ~ 1J + bD < x > + CD(X+1) - dD(X+2) (equ. 12) 

The high pass four coefficient Daubechies digital 
filter is given by: 
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c|-|j = dD(x-l) + cD(x) - bD(x+l) + aD(x+2) (equ. 13) 

In equations 12 and 13, D(x-l) , D(x) , D(x+1) and D(x+2) 
are four consecutive data values. h|-^| and G |"^| are true 
perfect reconstruction filters, i.e. the inverse transform 
5 perfectly reconstructs the original data. For example, 
when the filters operate on data values D(l), D(2), D(3) 
and D(4), outputs H(l) and G(l) are generated. Index x in 
this case would be 2 . Due to the presence of the £ as 
the index for the filters H and G, the values of x can 

10 only be even integers. 

To simplify the computational complexity involved in 
performing the transformation on real data, the 
coefficients of the four coefficient Daubechies filter 
which are non-rational numbers are converted into rational 

15 numbers which can be efficiently implemented in software 
or hardware. Floating point coefficients are not used 
because performing floating point arithmetic is time 
consuming and expensive when implemented in software or 
hardware. 

20 To convert the four Daubechies coefficients for 

implementation, three relationships of the coefficients a, 
b, c and d are important. In order for the H filter to 
have unity gain, the following equation must hold: 

a+b+c-d«l (egu. 14) 

25 In order for the G filter to reject all zero frequency 
components in the input data values, the following 
equation must hold: 

a-b + c + d=*0 (equ. 15) 

In order for the resulting H and G filters to be able to 
3 0 generate a decomposition which is perfectly reconstruct- 
ive into the original image data the following equation 
must hold: 
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ac - bd = 0 



(egu. 16) 



True four coefficient Daubechies filters satisfy the above 
three equations 14, 15, and 16. However, when the 
coefficients of the true low and high pass four 
5 coefficient Daubechies filters are converted for 

implementation, at least one of the three relationships 
must be broken. In the preferred embodiment, unity gain 
and the rejection of all zero frequency components are 
maintained. It is the third relationship of equation 16 

10 that is compromised. Perfect reconstruction is 

compromised because the process of compressing image data 
itself inherently introduces some noise due to the tree 
coding and quantization of the present invention. The 
reconstructed data values therefore necessarily involve 

15 noise when a real-world image is compressed and then 

reconstructed. We define filters which satisfy equations 
14, and 15 and approximately satisfy equation 16, 
quasi-perfect reconstruction filters. 

Table 2 illustrates a process of converting the 

20 coefficients a, b, c and d for implementation. 

a - i^S . .3415(32) - 10.92 * -il 
8 32 

b * * ,5915(32) » 18.92 * -Ji 

8 32 

C * = .1585(32) = 5.072 * JL 

8 32 

25 d » = .0915 (32) = 2.928 = -2- 

8 32 

Table 2 

The true four coefficient Daubechies filter coefficients 
are listed in the left hand column of Table 2. In the 
next column to the right, the true coefficients are shown 
3 0 rounded to four places beyond the decimal point. The 
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rounded coefficients are scaled by a factor of 32 to 
achieve the values in the next column to the right. From 
each value in the third column, an integer value is 
selected. Which integers are selected has a dramatic 
5 effect on the complexity of the software or hardware which 
compresses the image data. The selected integers are 
divided by 3 2 so that the scaling by 3 2 shown in the 
second column does not change the values of the resulting 
converted coefficients. 
10 In selecting the integers for the fourth column, the 

relationship of the three equations 14 , 15 and 16 are 
observed. In the case of a - 11/32, b - 19/32, c = 5/32 
and d = 3/32, the relationships a+b+c-d=l and a-b+c+d=0 
both are maintained. Because the converted coefficients 
15 in the rightmost column of Table 2 are quite close to the 
true coefficient values in the leftmost column, the 
resulting four coefficient filters based on coefficients 
a f b, c and d allow near perfect reconstruction. On a 
typical 640 by 480 image, the error between the original 
20 and reconstructed data values after forward and then 

inverse transformation has been experimentally verified to 
exceed 50 dB. 

The resulting high pass four coefficient quasi- 
Daubechies filter is: 

25 H(|) = ^D(x-l) + jfD(x) + £D(X+1) - £D(x+2) (equ. 17) 

The resulting low pass four coefficient quasi-Daubechies 
filter is: 

G(|) « £D(x-l) + £D(x) - i|D(x+l) + £D(x+2) (equ. 18) 

Because the high and low pass four coefficient quasi- 
3 0 Daubechies filters satisfy equations 14 and 15 and 

approximately satisfy equation 16, the high and low pass 
four coefficient quasi-Daubechies filters are quasi- 
perfect reconstruction filters. 
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Note that the particular converted coefficients of 
the quasi-Daubechies filters of equations 17 and 18 result 
in significant computational simplicity when 
implementation is either software and/or hardware. 
5 Multiplications and divisions by factors of two such as 
multiplications and divisions by 32 are relatively simple 
to perform. In either hardware or software, a 
multiplication by 2 or a division by 2 can be realized by 
a shift. Because the data values being operated on by the 
10 digital filter already exist in storage when the filter is 
implemented in a typical system, the shifting of this data 
after the data has been read from storage requires little 
additional computational overhead. Similarly, changing 
the sign of a quantity involves little additional 
15 overhead. In contrast, multiplication and division by 
numbers that are not a power of 2 require significant 
overhead to implement in both software and hardware. The 
selection of the coefficients in equations 17 and 18 
allows H(x) and G(x) to be calculated with only additions 
20 and shifts. In other words, all multiplications and 

divisions are performed without multiplying or dividing by 
a number which is not a power of 2. Due to the digital 
filter sequencing through the data values, pipelining 
techniques can also be employed to reduce the number of 
25 adds further by using the sums or differences computed 
when the filters were operating on prior data values. 

Moreover, the magnitudes of the inverse transform 
filter coefficients are the same as those of the transform 
filter itself. As described further below, only the order 
30 and signs of the coefficients are changed. This reduces 
the effective number of multiplications which must be 
performed by a factor of two when the same hardware or 
software implementation is to be used for both the forward 
and inverse transform. The fact that the signal being 
35 analyzed is being sub-sampled reduces the number of 
additions by a factor of two because summations are 
required only on the reading of every other sample. The 
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effective number of filters is therefore only one to both 
transform the data into the decomposition and to inverse 
transform the decomposition back into the image data. 

IMAGE COMPRESSION AND DECOMPRESSION USING THE 
5 QUASI -PERFECT RECONSTRUCTION TRANSFORM 

Color images can be decomposed by treating each Red- 
Green-Blue (or more usually each Luminance-Chrominance- 
Chrominance channel) as a separate image. In the case of 
Luminance-Chrominance-Chrominance (YUV or YIQ) images the 

10 chrominance components may already have been sub-sampled. 
It may be desirable therefore, to transform the 
chrominance channels through a different number of octaves 
than the luminance channel. The eye is less sensitive to 
chrominance at high spatial frequency and therefore these 

15 channels can be sub-sampled without loss of perceived 

quality in the output image. Typically these chrominance 
channels are sub-sampled by a factor of two in each 
dimension so that they together take only 50 percent of 
the bandwidth of the luminance channel. When implementing 

20 an image compression technique, the chrominance channels 
are usually treated the same way as the luminance channel. 
The compression technique is applied to the three channels 
independently. This approach is reasonable except in the 
special cases where very high compression ratios and very 

25 high quality output are required. To squeeze the last 
remaining bits from a compression technique or to achieve 
more exacting quality criteria, knowledge of how the 
chrominance rather than luminance values are perceived by 
the human visual system can be applied to improve the 

3 0 performance of the compression technique by better 
matching it with the human visual system. 

Figure 10 is an illustration of a two dimensional 
matrix of data values. There are rows of data Values 
extending in the horizontal dimension and there are 

35 columns of data values extending in the vertical 

dimension. Each of the data values may, for example, be 
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an 8-bit binary number of image pixel information such as 
the luminance value of a pixel. The data values of Figure 
10 represent an image of a black box 100 on a white 
background 101. 
5 To transform the data values of the image of Figure 

10 in accordance with one aspect of the present invention, 
a high pass four coefficient quasi-Daubechies digital 
filter is run across the data values horizontally , row by 
row, to result in a block 102 of high pass output values G 
10 shown in Figure 11, The width of the block 102 of high 
pass output values in Figure 11 is half the width of the 
original matrix of data values in Figure 10 because the 
high pass four coefficient quasi-Daubechies digital filter 
is moved across the rows of the data values by twos, 
15 Because only one additional digital filter output is 

generated for each additional two data values processed by 
the digital filter, the data values of Figure 10 are said 
to have been sub-sampled by a factor of two. 

Figure 12 illustrates the sub-sampling performed by 
20 the high pass digital filter. High pass output Q x is 

generated by the high pass digital filter from data values 
D w D 2/ D 3 and D «* The next high pass output generated, 
output G 2 , is generated by the high pass digital filter 
from data values D 3 , D 4 , D 5 and D e . The high pass digital 
25 filter therefore moves two data values to the right for 
each additional high pass output generated. 

A low pass four coefficient quasi-Daubechies digital 
filter is also run across the data values horizontally, 
row by row, to generate H block 103 of the low pass 
30 outputs shown in Figure 11. This block 103 is generated 
by sub-sampling the data values of Figure 10 in the same 
way the block 102 was generated. The H and G notation for 
the low and high pass filter outputs respectively is used 
as opposed to the S i and Oj notation used by Mallat to 
3 5 simplify the description of the two-dimensional wavelet 
transform. 

Figure 13 illustrates the sub-sampling of the low 
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pass digital filter. Low pass output H, is generated by 
the low pass digital filter from data values D,, D 2/ D 3 and 
D 4 . The next low pass output generated, output H 2 , is 
generated by the low pass digital filter from data values 
5 D 3 , D 4 , D s and D 4 . The low pass digital filter therefore 
moves two data values to the right for each additional low 
pass output generated. 

After the high and low pass four coefficient quasi- 
Daubechies digital filters have generated blocks 102 and 

10 103, the high and low pass four coefficient quasi- 
Daubechies digital filters are run down the columns of 
blocks 102 and 103. The values in blocks 102 and 103 are 
therefore sub-sampled again. The high pass four 
coefficient quasi-Daubechies digital filter generates 

15 blocks 104 and 105. The low pass four coefficient quasi- 
Daubechies digital filter generates blocks 106 and 107. 
The resulting four blocks 104-107 are shown in Figure 14. 
Block 106 is the low frequency component of the original 
image data. Blocks 107, 104 and 105 comprise the high 

20 frequency component of the original image data. Block 106 
is denoted block HH. Block 107 is denoted block GH. 
Block 104 is denoted block HG. Block 105 is denoted block 
GG. 

This process of running the high and low pass four 
25 coefficient quasi-Daubechies digital filters across data 
values both horizontally and vertically to decompose data 
values into high and low frequency components is then 
repeated using the data values of the HH block 106 as 
input data values. The result is shown in Figure 15. 
30 Block 108 is the low frequency component and is denoted 
block HHHH. Blocks 109, 110 and 111 comprise octave 1 of 
the high frequency component and are denoted HHHG, HHGH, 
HHGG, respectively. Blocks HG, GH and CG comprise octave 
0 of the high frequency component. 
35 Although this recursive decomposition process is only 

repeated twice to produce high pass component octaves 0 
and 1 in the example illustrated in connection with 
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Figures 10-15, other numbers of recursive decomposition 
steps are possible. Recursively decomposing the original 
data values into octaves 0, 1, 2 and 3 has been found to 
result in satisfactory results for most still image data 
5 and recursively decomposing the original data into octaves 
0, 1, and 2 has been found to result in satisfactory 
results for most video image data. 

Moreover, the horizontal and subsequent vertical 
operation of the high and low pass filters can also be 
10 reversed. The horizontal and subsequent vertical sequence 
is explained in connection with this example merely for 
instructional purposes. The filters can be moved in the 
vertical direction and then in the horizontal direction. 
Alternatively , other sequences and dimensions of moving 
15 the digital filters through the data values to be 
processed is possible. 

It is also to be understood that if the original 
image data values are initially arrayed in a two 
dimensional block as shown in Figure 10 , then the 
20 processing of the original image data values by the high 
and low pass filters would not necessarily result in the 
HH values being located all in an upper right hand 
quadrant as is shown in Figure 14. To the contrary, 
depending on where the generated HH values are written, 
2 5 the HH data values can be spread throughout a block. The 
locations of the HH values are, however, determinable. 
The HH values are merely illustrated in Figure 14 as being 
located all in the upper lefthand quadrant for ease of 
illustration and explanation. 
30 Figure 16 is an illustration showing one possible 

twelve-by-twelve organization of original image data 
values in a two dimensional array. Figure 16 corresponds 
with Figure 10. The location in the array of each data 
value is determined by a row number and column number. A 
35 row number and column number of a data value may, for 

example, correspond with a row address and column address 
in an addressed storage medium. This addressed storage 
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medium may, for example, be a semiconductor memory, a 
magnetic storage medium, or an optical storage medium. 
The row and column may, for example, also correspond with 
a pixel location including a location of a pixel on a 
5 cathode-ray tube or on a flat panel display. 

Figure 17 is an illustration showing the state of the 
two dimensional array after a one octave decomposition. 
The HH low frequency components are dispersed throughout 
the two dimensional array as are the HG values, the GH 

10 values, and the GG values. The subscripts attached to the 
various data values in Figure 17 denote the row and column 
location of the particular data value as represented in 
the arrangement illustrated in Figure 14. HHoo, HHo,, KH^, 
HHo, HHo* and HHq,, for example, are six data values which 

15 correspond with the top row of data values in HH block 106 
of Figure 14. HHoo, HH I0 , HH*,, HH*, HH*© and HH^, for 
example, are six data values which correspond with the 
leftmost column of data values in HH block 106 of Figure 
14. 

20 When the high and the low pass forward transform 

digital filters operate on the four data values D 01 , D m , Dq, 
and D w of Figure 16, the output of the low pass forward 
transform digital filter is written to location row 0 
column 2 and the output of the high pass forward transform 

4 

25 digital filter is written to location row 0 column 3. 
Next, the high and low pass forward transform digital 
filters are moved two locations to the right to operate on 
the data values D 0 , D w , and D^. The outputs of the low 
and high pass forward transform digital filters are 

3 0 written to locations row 0 column 4 and row 0 column 5, 
respectively. Accordingly, the outputs of the low and 
high frequency forward transform digital filters are 
output from the filters to form an interleaved sequence of 
low and high frequency component data values which 

35 overwrite the rows of data values in the two dimensional 
array. 

Similarly, when the low and high pass forward 
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transform digital filters operate on the four data values 
at locations column 0, rows l through 4, the output of the 
low pass forward transform digital filter is written to 
location column 0 row 2 . The output of the high pass 
5 forward transform digital filter is written to location 
column 0 row 3. Next the low and high pass forward 
transform digital filters are moved two locations downward 
to operate on the data values at locations column 0, rows 
3 through 6. The outputs of the low and high pass forward 

10 transform digital filters are written to locations column 
0 row 4 and column 0 row 5, respectively. Again, the 
outputs of the low and high pass forward transform digital 
filters are output from the filters in an interleaved 
fashion to overwrite the columns of the two dimensional 

15 array. 

Figure 18 is an illustration showing the state of the 
two dimensional array after a second octave decomposition. 
The HHHH low frequency components corresponding which 
block 108 of Figure 15 as well as the octave l high 
2 0 frequency components HHGH, HHHG and HHGG are dispersed 
throughout the two dimensional array. When the HH values 
HHo,, HHo, HHoa and HHq« of Figure 17 are processed by the 
low and high pass forward transform digital filters, the 
outputs are written to locations row 0 column 4 and row 0 
25 column 6, respectively. Similarly, when the values at 
locations column 0, rows 2, 4, 6 and 8 are processed by 
the low and high pass forward transform digital filters, 
the results are written to locations column 0 row 4 and 
column 0 row 6, respectively. The data values in Figure 
30 18 are referred to as transformed data values. The 
transformed data values are said to comprise the 
decomposition of the original image values. 

This method of reading data values, transforming the 
data values, and writing back the output of the filters is 
35 easily expanded to a two dimensional array of a very large 
size. Only a relatively small number of locations is 
shown in the two dimensional array of Figures 10-18 for 
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ease of explanation and clarity of illustration. 

The transformed data values are reconverted back into 
image data values substantially equal to the original 
image data by carrying out a reverse process. This 
5 reverse process is called the inverse transform. Due to 
the interleaved nature of the decomposition data in Figure 
18, the two digital filters used to perform the inverse 
transform are called interleaved inverse transform digital 
filters. Odd data values are determined by an odd 
10 interleaved inverse digital filter O. Even data values 
are determined by the even interleaved inverse transform 
digital filter E. 

The odd and even interleaved inverse digital filters 
can be determined from the low and high pass forward 
15 transform digital filters used in the forward transform 
because the coefficients of the odd interleaved inverse 
transform digital filters are related to the coefficients 
of the low and high pass forward transform filters. To 
determine the coefficients of the odd and even interleaved 
20 inverse transform digital filters , the coefficients of the 
low and high pass forward transform digital filters are 
reversed. Where the first, second, third and fourth 
coefficients of the low pass forward transform digital 
filter H of equation 17 are denoted a, b, c and -d, the 
25 first, second, third and fourth coefficients of a reversed 
filter H* are denoted -d, c, b and a. Similarly, where 
the first, second, third and fourth coefficients of the 
high pass forward transform digital filter G of equation 
18 are denoted d, c, -b and a, the first, second, third 
30 and fourth coefficients of a reverse filter G* are denoted 
a, -b, c and d. 

The first through the fourth coefficients of the even 
interleaved inverse transform digital filter E are the 
first coefficient of H*, the first coefficient of G*, the 
35 third coefficient of H*, and the third coefficient of G*. 
The coefficients of the even interleaved inverse transform 
digital filter E therefore are -d, a, b and c. In the 
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case of the low and high pass four coefficient quasi- 
Daubechies filters used in the transform where a=2i, b=ii 
c=A and d=£, the even interleaved inverse transform 
digital filter is: 



D(2x) 

2 " -AH(x-l) + flO(x-l) + i|H(X) + JLG(x) (equ. 19, 



where H(x-l), G(x-l), H (x) and G(x) are transformed data 
values of a decomposition to be inverse transformed. 

The first through the fourth coefficients of the odd 
interleaved inverse transform digital filter 0 are the 

10 second coefficient of H*, the second coefficient of G*, 
the fourth coefficient of H*, and the fourth coefficient 
of G*. The coefficients of the odd interleaved inverse 
transform digital filter 0 therefore are c, -b, a and d. 
In the case of the low and high pass four coefficient 

15 guasi-Daubechies filters used in the transform where a=ii, 

c =7i and da TS> the odd interleaved inverse transform 
digital filter is: 

D(2x-1) 

2 - £H(X-1) - ilG(x-l) + ifH(x) + £ G (x) (equ. 20) 

where H(x-l) , G(x-l) , H(x, and G(x) are data values of a 
20 decomposition to be inverse transformed. 

To inverse transform the transformed data values of 
Figure 18 into the data values of Figure 17, the HHHG, 
HHGG, HHGH and data values are inverse transformed with 
the HHHH data values to create the HH data values of 
25 Figure 17. This process corresponds with the inverse 
transformation of HHHG block 109, HHGH block 110, HHGG 
block 111, and HHHH block 108 of Figure 15 back into the 
HH data values of block 106 of Figure 14. The HG, GH and 
GG data values of Figure 18 are therefore not processed by 
30 the odd and even interleaved inverse transform digital 
filters in this step of the inverse transform. 
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In Figure 18, the odd interleaved inverse transform 
digital filter processes the values in locations column 0, 
rows 0, 2, 4 and 6 to generate the odd data value at 
location column 0 row 2 . The even interleaved inverse* 
5 transform digital filter data also processes the values in 
the same locations to generate the even data value at 
location column 0 row 4. The odd and even interleaved 
inverse transform digital filters then process the values 
in locations column 0, rows 4, 6, 8 and A to generate the 
10 values at locations column 0 row 6 and column 0 row 8, 
respectively. Each of the six columns 0, 2, 6, 4, 8, and 
A of the values of Figure 18 are processed by the odd and 
even interleaved inverse transform digital filters in 
accordance with this process. 
15 The various locations are then processed again by the 

odd and even interleaved inverse transform digital 
filters, this time in the horizontal direction. The odd 
and even interleaved inverse transform digital filters 
process the values at locations row 0 columns 0, 2, 4 and 
20 6 to generate the values at locations row 0 column 2 and 
row 0 column 4, respectively. The odd and even 
interleaved inverse transform digital digital filters 
process the values at locations row 0 columns 4, 6, 8 and 
A to generate the values at locations row o column 6 and 
25 row 0 column 8, respectively. Each of the six rows 0, 2, 
4 and 8 and of values are processed by the even and odd 
interleaved inverse transform digital filters in 
accordance with this process. The result is the 
reconstruction shown in Figure 17. 
30 The even and odd interleaved inverse transform 

digital filters then process the values shown in Figure 17 
into the data values shown in Figure 16. This inverse 
transformation corresponds with the transformation of the 
HH block 106, the HG bock 104, the GH block 107 and the GG 
35 block 105 of Figure 14 into the single block of data value 
of Figure 10. The resulting reconstructed data values of 
Figure 16 are substantially equal to the original image 
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data values. 

Note f however, that in the forward transform of the 
data values of Figure 16 into the data values of Figure 17 
that the low and high pass four coefficient guasi- 
5 Daubechies digital filters cannot generate all the data 
values of Figure 17 due to the digital filters requiring 
data values which are not in the twelve by twelve matrix 
of data values of Figure 16. These additional data values 
are said to be beyond the "boundary" of the data values to 
10 be transformed. 

Figure 19 illustrates the high pass four coefficient 
quasi-Daubechies digital filter operating over the 
boundary to generate the G 0 data value. In order to 
generate the G 0 data value in the same fashion that the 
15 other high frequency G data values are generated, the high 
pass digital filter would require data values D. x , D 0 , D, 
and D2 as inputs. Data value D.,, however, does not exist. 
Similarly, Figure 20 illustrates the low pass four 
coefficient quasi-Daubechies digital filter operating over 
2 0 the boundary to generate the Ho data value. In order to 
generate the Hq data value in the same fashion that the 
other low frequency H data values are generated, the low 
pass digital filter would require data values D. g , D 0 , D, 
and D 2 as inputs. Data value D.,, however, does not exist. 
25 The present invention solves this boundary problem by 

using additional quasi-Daubechies digital filters to 
generate the data values adjacent the boundary that would 
otherwise require the use of data values outside the 
boundary. There is a high pass "start 11 quasi-Daubechies 
30 forward transform digital filter G t which is used to 
generate the first high pass output G 0 . There is a low 
pass "start" quasi-Daubechies forward transform digital 
filter H, which is used to generate the first low pass 
output Hq. These start quasi-Daubechies forward transform 
35 digital filters are three coefficient filters rather than 
four coefficient filters and therefore require only three 
data values in order to generate an output. This allows 
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the start quasi-Daubechies forward transform digital 
filters to operate at the boundary and to generate the 
first forward transform data values without extending over 
the boundary. 

5 Figure 21 illustrates the low and high pass start 

guasi-Daubechies forward transform digital filters 
operating at the starting boundary of image data values D 0 
through D B . The three coefficient low and high pass start 
quasi-Daubechies forward transform digital filters operate 
10 on data values D 0 , D t and D, to generate outputs Ho and G 0 , 
respectively. H,, H 7 , H 3 and H«, on the other hand, are 
generated by the low pass four coefficient guasi- 
Daubechies forward transform digital filter and G,, G 2 , G 3 
and G 4 are generated by the high pass four coefficient 
IS quasi-Daubechies forward transform digital filter. 

A similar boundary problem is encountered at the end 
of the data values such as at the end of the data values 
of a row or a column of a two-dimensional array. If the 
low and high pass four coefficient quasi-Daubechies 
2 0 filters G and H are used at the boundary in the same 
fashion that they are in the middle of the data values, 
then the four coefficient quasi-Daubechies forward 
transform digital filters would have to extend over the 
end boundary to generate the last low and high pass 
25 outputs, respectively. 

The present invention solves this boundary problem by 
using additional quasi-Daubechies forward transform 
digital filters in order to generate the transformed data 
values adjacent the end boundary that would otherwise 
30 require the use of data outside the boundary. There is a 
low pass "end" quasi-Daubechies forward transform digital 
filter H, which is used to generate the last low pass 
output. There is a high pass "end" quasi-Daubechies 
forward transform digital filter G, which is used to 
35 generate the last high pass output* These two end quasi- 
Daubechies forward transform digital filters are three 
coefficient filters rather than four coefficient filters 
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and therefore require only three data values in order to 
generate an output. This allows the end quasi-Daubechies 
forward transform digital filters to operate at the 
boundary and to generate the last transform data values 
5 without extending over the boundary. 

Figure 21 illustrates two low and high pass end 
guasi-Daubechies forward transform digital filters 
operating at the end boundary of the image data. These 
three coefficient low and high pass end quasi-Daubechies 

10 forward transform digital filters operate on data values 
D 9 , D A and D B to generate outputs H 5 and G 5 , respectively. 
This process of using the appropriate start or end low or 
high pass filter is used in performing the transformation 
at the beginning and at the end of each row and column of 

15 the data values to be transformed. 

The form of the low pass start quasi-Daubechies 
forward transform digital filter H, is determined by 
selecting a value of a hypothetical data value D., which 
would be outside the boundary and then determining the 

20 value of the four coefficient low pass quasi-Daubechies 
forward transform filter if that four coefficient forward 
transform filter were to extend beyond the boundary to the 
hypothetical data value in such a way as would be 
necessary to generate the first low pass output Hq. This 

25 hypothetical data value D., outside the boundary can be 
chosen to have one of multiple different values • In some 
embodiments, the hypothetical data value D., has a value 
equal to the data value D 0 at the boundary. In some 
embodiments, the hypothetical data value D., is set to zero 

30 regardless of the data value D 0 . The three coefficient low 
pass start quasi-Daubechies forward transform digital 
filter H, therefore has the form: 

Ho - Kl + bD 0 + cD, - dD, (equ. 21) 



where Kl is equal to the product aD.,, where D 0 is the first 
35 data value at the start boundary at the start of a 
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sequence of data values, and where a, b, c and d are the 
four coefficients of the four coefficient low pass guasi- 
Daubechies forward transform digital filter. If, for 
example, hypothetical data value D., is chosen to be equal 
5 to the data value D 0 adjacent but within the boundary, then 
Kl=aD 0 where a = 11/32 and D 0 is the data value adjacent 
the boundary, equation 21 then becomes: 

Hq « (a+b)D 0 + cD, - dDj (egu. 22) 

The form of the high pass start quasi-Daubechies 
10 forward transform digital filter G, is determined by the 
same process using the same hypothetical data value D.,. 
The high pass start quasi-Daubechies forward transform 
digital filter G, therefore has the form: 

G 0 - K2 + CD, - bD, + aD, (egu. 23) 

15 where K2 is equal to the product dD.,, where Do is the first 
data value at the boundary at the start of a sequence of 
data values, and where a, b, c and d are the four 
coefficients of the four coefficient high pass quasi- 
Daubechies forward transform digital filter. If 

20 hypothetical data value D., is chosen to be equal to D 0 , 
then equation 23 becomes: 

G 0 - (d + c)D 0 - bD, + aDj (equ. 24) 

The form of the low pass end quasi-Daubechies forward 
transform digital filter H, is determined in a similar way 

25 to the way the low pass start quasi-Daubechies forward 
transform digital filter is determined. A value of a data 
value D c is selected which would be outside the boundary. 
The value of the four coefficient low pass quasi- 
Daubechies forward transform digital filter is then 

30 determined as if that four coefficient filter were to 
extend beyond the boundary to data value D c in such a way 
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as to generate the last low pass output H s . The three 
coefficient low pass end quasi-Daubechies forward 
transform digital filter therefore has the form: 

Hj = aD, + bD A + cD B - K3 (equ. 25) 

5 where K3 is equal to the product dD C/ where D B is the last 
data value of a sequence of data values to be transformed, 
and where a, b, c and d are the four coefficients of the 
four coefficient low pass quasi-Daubechies filter. D B is 
the last data value in the particular sequence of data 
10 values of this example and is adjacent the end boundary. 
In the case where the hypothetical data value D e is chosen 
to be equal to the data value D B adjacent but within the 
end boundary, then K3=dD B and equation 25 becomes: 

H, - aD, + bD A + (c-d)D. (equ. 26) 

15 The form of the high pass end quasi-Daubechies 

forward transform digital filter G, is determined by the 
same process using the same data value D c . The three 
coefficient high pass end quasi-Daubechies forward 
transform digital filter therefore has the form: 

20 G, = dD, + cD A - bD B + K4 (equ. 27) 

where K4 is equal to the product aD c , where D B is the last 
data value in this particular sequence of data values to 
be transformed, and where a, b, c and d are the four 
coefficients of the four coefficient high pass quasi- 
25 Daubechies forward transform digital filter. D B is 

adjacent the end boundary. If hypothetical data value D c 
is chosen to be equal to D B , then equation 27 becomes: 

G, - dD, + cD x + <-b+a)D B (equ. 28) 

It is to be understood that the specific low and high 
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pass end quasi-Daubechies forward transform digital 
filters are given above for the case of data values D 0 
through D B of Figure 21 and are presented merely to 
illustrate one way in which the start and end digital 
5 filters may be determined. In the event guasi-Daubechies 
filters are not used for the low and high pass forward 
transform digital filters, the same process of selecting a 
hypothetical data value or values outside the boundary and 
then determining the value of a filter as if the filter 

10 were to extend beyond the boundary can be used. In some 
embodiments, multiple hypothetical data values may be 
selected which would all be required by the digital 
filters operating on the inside area of the data values in 
order to produce an output at the boundary. This boundary 

15 technique is therefore extendable to various types of 
digital filters and to digital filters having numbers of 
coefficients other than four. 

As revealed by Figure 22 , not only does the forward 
transformation of data values at the boundary involve a 

20 boundary problem, but the inverse transformation of the 
transformed data values back into original image data 
values also involves a boundary problem. In the present 
example where four coefficient quasi-Daubechies filters 
are used to forward transform non-boundary data values, 

25 the inverse transform involves an odd inverse transform 
digital filter as well as an even inverse transform 
digital filter. Each of the odd and even filters has four 
coefficients. The even and odd reconstruction filters 
alternatingly generate a sequence of inverse transformed 

30 data values. 

In Figure 22, the data values to be transformed are 
denoted Ho, G 0 ... H«, G 4 , H 5 , G 3 . Where the forward 
transform processes the rows first and then the columns, 
the inverse transform processes the columns first and then 

35 the rows. Figure 22 therefore shows a column of 

transferred data values being processed in a first step of 
the inverse transform. Both the forward and the inverse 
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transforms in the described example, however, process the 
columns in a dov/nward direction and process the rows in a 
left-right direction. 

In Figure 22, the inverse transformed data values 
5 reconstructed by the inverse transform digital filters are 
denoted D 0 , D lt D 7t D 3 . . . D B . The odd inverse transform 
digital filter outputs are shown on the left and the even 
inverse transform digital filter outputs are shown on the 
right. 

10 At the beginning of the sequence of data values Ho, 

G 0 , H,, G, ... H 5 and G 5 to be inverse transf ormed, the four 
coefficient odd and even inverse transform digital filters 
determine the values of reconstructed data values D x and Da 
using values Ho, G 0 , H, and 6,, respectively. Reconstructed 

15 data value D 0 , however, cannot be reconstructed from the 
four coefficient even inverse transform digital filter 
without the four coefficient even inverse transform 
digital filter extending beyond the boundary. If the four 
coefficient even inverse transform filter were to be 

20 shifted two data values upward so that it could generate 
data value D 0 , then the even four coefficient inverse 
transform digital filter would require two additional data 
values to be transformed, data values G., and H.,. is, 
however, the first data value within the boundary and is 

25 located adjacent the boundary. 

To avoid the even four coefficient inverse transform 
digital filter extending beyond the boundary, a two 
coefficient inverse transform digital filter is used: 

Do « 4[(b-a)Ho + (c-d)C 0 ] (equ. 29) 

3 0 in the case where Kl = aD 0 and K2 - dD 0 . D 0 is the first 
data value and Ho is the data value to be inverse 
transformed adjacent the start boundary. This even start 
inverse transform digital filter has the form of the four 
coefficient even inverse transform digital filter except 

3 5 that the G., data value outside the boundary is chosen to 
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be equal to H 0 , and the H., data value outside the boundary 
is chosen to be equal to G 0 . The even start invere 
transform digital filter therefore determines D 0 as a 
function of only Ho and G 0 rather than as a function of H. l# 
5 G.,, H 0 and G 0 . 

Similarly, a two coefficient odd end inverse 
transform digital filter is used to avoid the four 
coefficient odd inverse transform digital filter from 
extending beyond the end boundary at the other boundary of 
10 a sequence of data values to be inverse transformed* The 
two coefficient odd end inverse transform digital filter 
used is: 

D B - 4[(c+d)H 3 - (a+b)Gj] (equ. 30) 

in the case where K4 - aD B and K3 - dD B . D B is the data 
15 value to be determined and G 5 is the data value to be 
inverse transformed adjacent the end boundary. This odd 
end inverse transform digital filter has the form of the 
four coefficient odd inverse transform digital filter 
except that the H 6 data value outside the boundary is 
20 chosen to be equal to G s and the G 4 data value outside the 
boundary is chosen to be equal to H 3 . The odd end inverse 
transform digital filter therefore determines D B as a 
function of only H 3 and G$ rather than as a function of H 5 , 
G 5 , H« and G 6 . 

25 It is to be understood that the particular even start 

and odd end inverse transform digital filters used in this 
embodiment are presented for illustrative purposes only. 
Where there is a different number of data values to be 
inverse transformed in a sequence of data values, an even 

30 end inverse transform digital filter may be used at the 
boundary rather than the odd end inverse transform digital 
filter. The even end inverse transform digital filter is 
an even inverse transform digital filter modified in 
accordance with the above process to have fewer 

35 coefficients than the even inverse transform digital 
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filter operating on the inner data values, where filters 
other - -than quasi-Daubechies inverse transform digital 
filters are used, start and end inverse transform digital 
filters can be generated from the actual even and odd 
5 inverse transform digital filters used to inverse 
transform data values which are not adjacent to a 
boundary. In the inverse transform, the start inverse 
transform digital filter processes the start of the 
transformed data values at the start boundary, then the 

10 four coefficient inverse transform digital filters process 
the non-boundary transformed data values, and then the end 
inverse transform digital filter processes the end of the 
transformed data values. 

The true Daubechies filter coefficients a, b, c and d 

15 fulfil some simple relationships which show that the 
inverse transform digital filters correctly reconstruct 
non-boundary original image data values. 

a+c - j, b-d * 1, c+d = A, b-a = 1 (egu. 31) 

and the second order equations: 

20 ac-bd « 0, a 2 +b*+c 2 +d 2 ■ 1 (egu. 32) 

Take two consecutive H,G pairs: 

aD(x-l)+bD(x)+cD(x+l)-dD(x+2) (equ. 33) 

G ("f) = dD f x - 1 > +cD < x )" bD < x+1 ) +aD ^ x+2 ) ( ec 3*- 34 ) 

"("I* 1 ) " aD(x+l)+bD(x+2)+cD(x+3)-dD(x+4) (egu. 35) 

25 G ("f* 1 ) 25 dD(x+l)+cD(x+2)-bD(x+3)+aD(x+4) (equ. 36) 

Multiplying Equations 33 to 36 using the inverse transform 
digital filters gives: 



-in ■ 
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CH (f) = acD ( x -D + t>cD(x)+c : D(x+l)-cdD(x-t.2) (egu. 37) 

-bG (f) = - bdD ( x -D-bcD(x)+b 3 D(x+l)-abD(x+2) (egu. 38) 

aH (f " 1 ) = aJD ^ x+1 ) +abD ( x+ 2)+acD(x+3)-adD(x+4) (egu. 39) 

dG (f **) = d2D f x+1 ) +cdD ( x+ 2)-bdD(x+3)+adD(x+4) (egu. 40) 

5 -dH|-|) = -adD(x-l)-bdD(x)-cdD(x+l)+d J D(x+2) (egu. 41) 

aG (f) = adD < x - 1 ) +a cD(x)-abD(x+l)+a J D(x+2) (equ. 42) 

bH (f +1 ) = abD ( x+1 ) +b2D ( x+2 )+bcD(x+3)-bdD(x+4) (egu. 43) 

CG (f + 1 ) = cdD ( x+1 ) + <= J D(X+2)-bcD(x+3)+acD(x+4) (egu. 44) 
Summing eguations 37-40 and 41-44 yields: 

io =h(|) - b«(|| ♦ aH (|.i) ♦ «(f *i) - 

(ac-bd)D(x-l) + (a 2 +b J +c J +d : )D(x+l) + (ac-bd)D(x+3) = D(x+l)/2 

(egu. 45) 

- d „(|) ♦ . C (|) )+ ^f.x) ♦ c=(|. a ) . 

(ac-bd)D(x) + (a J +b J +c J +d I )D(x+2) + (ac-bd)D(x+4) » D(x+2)/2 
15 (egu. 46) 

Using the coefficients of the four coefficient true 
Daubechies filter, the relationships of eguations 31 and 
32 hold. Eguations 45 and 46 therefore show that with a 
one bit shift at the output, the original seguence of data 

20 values is reconstructed. 

Similarly, that the even start reconstruction filter 
of eguation 29 and the odd end reconstruction filter of 
eguation 30 correctly reconstruct the original image data 
adjacent the boundaries is shown as follows. 

25 For the even start filter, with the choice of Kl - aD 0 

and K2 - dD 0 in eguations 29 and 30, we have: 
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Ho = (a+b)D 0 + cD, - dD, (egu. 47) 

G 0 - (c+d)D 0 - bD, + aD 2 (egu. 48) 

so 

bHo - b(a+b)D 0 + cbD, - dbDj (egu. 49) 

5 cG 0 = c(c+d)D 0 - cbD, + acDj (egu. 50) 

aHo - a(a+b)D« + acD, - adD, (egu. 51) 

dG 0 = d(c+d)D„ - dbD, + adDj (equ. 51') 

and hence: from eguation 29: 

bHo + CG 0 - aHo - dG 0 - (tf-aW-d 5 ) D 0 - Bl (e qu. 52) 

10 For the odd end filter, with the choice of K, - dD, 

and K4 = aD B , we have: 

H 3 « aD, + bD A + (c-d)D„ (egu. 53) 

G 5 » dD, + cD A + (a-b)D B (egu. 54) 

cH, «= acD, + bcD A + c(c-d)D B (egu. 55) 

15 -bGj » -bdD, - bcD A - b(a-b)D B (egu. 56) 

dH, = daD, + bdD A ♦ d(c-d)D B (egu. 57) 

-aG, <= -adD, - caD A - a(a-b)D B (egu. 58) 

and hence from eguation 30: 

(c+d)H s - (a+b)G, - (c a -d , +b J -a 2 )D i » .^8 (egu. 59) 

4 
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This reveals that the start and end boundary inverse 
transform digital filters can reconstruct the boundary 
data values of the original image when low pass and high 
pass start and end digital filters are used in the forward 
5 transform, 

TREE ENCODING AND DECODING 
As described above, performing the forward quasi- 
perfect inverse transform does not reduce the number of 
data values carrying the image information. Accordingly, 
10 the decomposed data values are encoded such that not all 
of the data values need be stored or transmitted* The 
present invention takes advantage of characteristics of 
the Human Visual System to encode more visually important 
information with a relatively larger number of bits while 
15 encoding less visually important information with a 
relatively smaller number of bits. 

By applying the forward guasi-perf ect inverse 
transform to a two-dimensional array of image data values, 
a number of sub-band images of varying dimensions and 
20 spectral contents is obtained. If traditional sub- band 
coding were used, then the sub-band images would be 
encoded separately without reference to each other except 
perhaps for a weighting factor for each band. This 
traditional sub-band encoding method is the most readily- 
25 recognized encoding method because only the spectral 
response is accurately localized in each band. 

In accordance with the present invention, however, a 
finite support wavelet is used in the analysis of an 
image, so that the sub-bands of the decomposition include 
30 spatially local information which indicate the spatial 
locations in which the frequency band occurs. Whereas 
most sub-band encoding methods use long filters in order 
to achieve superior frequency separation and maximal stop 
band rejection, the filter used in the present invention 
35 has compromised frequency characteristics in order to 
maintain good spatial locality. 
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Images can be thought of as comprising three 
components: background intensities, edges and textures. 
The forward quasi-perfect inverse transform separates the 
background intensities (the low pass luminance and 
5 chrominance bands) from the edge and texture information 
contained in the high frequency bands. Ideally, enough 
bandwidth would be available to encode both the edges and 
the textures so that the image would reconstruct 
perfectly. The compression due to the encoding would then 

10 be entirely due to removal of redundancy within the 
picture. If, however, the compressed data is to be 
transmitted and/ or stored at low data transmission rates, 
some visual information of complex images must be lost. 
Because edges are a visually important image feature, the 

15 encoding method of the present invention locates and 

encodes information about edges or edge-like features for 
transmission or storage and places less importance on 
encoding textural information. 

There are no exact definitions of what constitutes an. 

20 edge and what constitutes texture. The present invention 
uses a definition of an edge that includes many types of. 
textures. An edge or an edge-like feature is defined as a 
spatially local phenomenon giving rise to a sharp 
discontinuity in intensity, the edge or edge-like feature 

25 having non-zero spectral components over a range of 
frequencies. Accordingly, the present invention uses a 
frequency decomposition which incorporates spatial 
locality and which is invertible. The wavelet transform 
realized with quasi-perfect inverse transform digital 

30 filters meets these requirements. 

Because an edge has non-zero components over a range 
of frequencies of the decomposition in the same locality, 
an edge can be located by searching through the wavelet 
decomposition for non-zero data values that represent 

35 edges. The method begins searching for edges by examining 
the low frequency sub-bands of the decomposition. These 
bands have only a small number of data values because of 
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the subsampling used in the wavelet transform and because 
the spatial support of each low frequency data value is 
large. After a quick search of the lowest frequency sub- 
bands, the positions of potential edges are determined. 
5 Once the locations of the edges are determined in the 
lowest frequency sub-bands, these locations can be 
examined at a higher frequency resolutions to confirm that 
the edges exist and to more accurately determine their 
spatial locations. 
10 Figure 23 illustrates an example of a one-dimensional 

binary search. There are three binary trees arranged from 
left to right in the decomposition of Figure 23. There 
are three octaves, octaves 0, 1 and 2, of decomposed data 
values in Figure 23. The low pass component is not 
15 considered to be an octave of the decomposition because 
most of the edge information has been filtered out. 
Figures 24A-24D illustrate the forward transformation of a 
one-dimensional sequence of data values 0 into a sequence 
of transformed data values such as the tree structure of 
20 Figure 23. The data values of the sequence of Figure 24A 
are filtered into low and high frequency components H and 
G of Figure 2 4B. The low frequency component of Figure 
24B is then filtered into low and high frequency 
components HH and HG of Figure 2 4C. The low frequency 
25 component HH of Figure 24C is then filtered into low and 
high frequency components HHH and HHG. The transformed 
data values of HHH block 240 of Figure 24D correspond with 
the low frequency component data values A, G and M of 
Figure 23. The transformed data values of HHG block 241 
30 of Figure 240 correspond with the octave 2 data values B, 
H and N of Figure 23. The transformed data values of HG 
block 242 of Figure 240 correspond with the octave 1 data 
values of Figure 23. Similarly, the transformed data 
values of G block 243 correspond with the octave 0 data 
35 values of Figure 23. Although only three trees are shown 
in Figure 23, the number of HHH data values in block 240 
can be large and the size of the tree structure of Figure 
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23 can extend in the horizontal dimension in a 
corresponding manner. 

The encoding of a one dimensional wavelet 
decomposition such as the decomposition of Figure 2 3 is 
5 performed in similar fashion to a binary tree search. The 
spatial support of a given data value in a given frequency 
band is the same as two data values in the octave above it 
in frequency. Thus the wavelet decomposition is 
visualized as an array of binary trees such as is 
10 illustrated in Figure 23, each tree representing a spatial 
locality. The greater the number of transform octaves, 
the higher the trees extend upward and the fewer their 
number . 

As illustrated in Figure 23, each of the data values 
15 of the decomposition represents a feature which is either 
"interesting" to the human visual system, or it represents 
a feature that is "non-interesting" to the human visual 
system. A data value representing an edge of an object in 
an image or an edge-like feature is an example of an 
20 "interesting" data value. The encoding method is a depth 
first search, which starts at the trunk of a tree, ascends 
up the branches of the tree that are interesting, and 
terminates at the non-interesting branches. After all the 
branches of a tree have been ascended until a non- 
25 interesting data value is encountered or until the top of 
the branch is reached, the encoding of another tree is 
begun. Accordingly, as the encoding method follows the 
interesting data values of Figure 23 from octave 2 to 
octave 1 to octave 0, the edge is followed from low to 
30 high frequency resolution and an increasingly better 
approximation to the spatial position and shape of the 
edge is made. Conversely, if at any stage, a non- 
interesting data value is found, the search is terminated 
for data values above that non-interesting data value. 
35 The higher frequency data values of the .tree above a 
non-interesting data value are assumed to be non- 
interesting because the corresponding low frequency data 
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values did not indicate the presence of an edge at this 
location. Any interesting data values that do exist in 
the higher frequency bands above a non-interesting data 
value in a low frequency band are rejected as noise. 
5 The one-dimensional tree structure of Figure 23 is 

encoded as follows. The low frequency components carry 
visually important information and are therefore always 
considered to be "interesting". The method of encoding 
therefore starts with low frequency component A. This 
10 data value is encoded. Next, the octave 2 data value B is 
tested to determine if it represents an edge or an edge- 
like feature which is "interesting" to the human visual 
system. Because data value B is interesting, a token is 
generated representing that the bits to follow will 
15 represent an encoded data value. Interesting data value B 
is then encoded. Because this tree has not yet 
terminated, the method continues upward in frequency. 
Data value C of octave l is then tested. For purpose of 
this example, data value C is considered to be interesting 
20 as are data values A, B, C, D r G, H, J, L and M as 

illustrated in Figure 23. A token is therefore generated 
indicating an encoded data value will follow. After the 
token is sent, data value C is encoded. Because this 
branch has still not terminated in a non-interesting data 
25 value, the method continues upward in frequency. Data 
value 0 is tested to determine whether or not it is 
interesting. Because data value D is interesting, a token 
is generated and data value D is encoded. Because octave 
0 is the highest octave in the decomposition, the encoding 
30 method tests the other branch originating from previous 
interesting data value C Data value E however tests to 
be non-interesting. A non-interesting token is therefore 
generated. Data value E is not encoded and does not 
appear in the compressed data. With both branches 
35 originating at data value C terminated, the method 

proceeds down in frequency to test the remaining branches 
originating from the previous interesting data value B. 
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Data value F is, however, determined to be non- 
interesting. A non-interesting token is therefore 
generated and data value F is not encoded and does not 
appear in the encoded data- Because this branch has 
5 terminated, all data values higher in frequency above data 
value F are considered to be non-interesting, A decoding 
device receiving the sequence of encoded data values and 
tokens can determine from the non-interesting token that 
all corresponding higher frequency data values were 

10 considered to be non-interesting by the encoding device. 
The decoding device can therefore write the appropriate 
data values as non-interesting and write zeroes to these 
locations obviating the need for the encoding device to 
transmit each non-interesting data value above F. With 

15 the first tree encoded, the method proceeds to the next 
low frequency component, data value G . This is a low 
frequency component and therefore is always considered to 
be interesting. Data value G is therefore encoded. The 
method then proceeds to the next tree through blocks H, I, 

20 J, K and L in that order generating interesting and non- 
interesting tokens and encoding interesting data values. 
Similarly, after the second tree is terminated, low 
frequency component data value M is encoded. Data value N 
is determined to be^ non-interesting so a non-interesting 

25 token is sent and the encoding of the third tree is 
terminated. 

In accordance with another embodiment of the present 
invention, a two-dimensional extension of the one- 
dimensional case is used. Rather than using binary trees, 

3 0 four branch trees are used. However, to create a 

practical image encoding method there are also real world 
factors to take into account. Using a single data value 
to predict whether the remainder of the tree is zero, is 
unreliable when dealing with noisy image data. A small 

35 two-by-two block of data values is therefore used as the 
node element in the tree structure of the two-dimensional 
embodiment. A decision as to whether or not an edge is 
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present is based on four data values which is more 
reliable than a decision based on single data value. 

Figure 25 illustrates a tree structure representing a 
portion of the decomposition of Figure 18. The 
5 decomposition of Figure 18 nay extend farther to the right 
and farther in a downward direction for larger two- 
dimensional arrays of image data values. Similarly, the 
tree structure of Figure 2 5 may extend farther to the 
right for larger arrays of data values. Figure 25 
10 represents a decomposition only having octave 0 and 1 high 
frequency components. In the event that the decomposition 
had additional octaves of high frequency components, the 
tree structure would extend further upward. In contrast 
to the binary tree structure of Figure 23 , the tree 
15 structure of Figure 25 is a four branch tree. The two-by- 
tvo block of four octave 1 data values HHHG is the root of 
a tree which extends upward in frequency to four HG two- 
by-two blocks. If another octave of decomposition were 
performed, another level of octave 2 high frequency two- 
20 by-two blocks would be inserted into the tree structure. 
Four HHHG octave 1 two-by-two blocks would, for example, 
have a single octave 2 HHHHHG block beneath them. The low 
frequency component would be denoted HHHHHH. 

Figure 2 6 is a pictorial representation of the 
25 decomposition of the tree structure of Figure 25. As 

explained above with respect to Figure 15, the actual data 
values of the various denoted blocks are distributed 
throughout the two-dimensional array of data values. The 
two numbers separated by a comma in each of the boxes of 
3 0 Figure 25 denote the row and column of a data value of the 
two-dimensional array of Figure 18, respectively. Using 
this tree structure, it is possible to search through the 
transformed data values of Figure 18 encoding interesting 
two-by-two blocks of data values and ignoring non- 
35 interesting two-by-two blocks. 

To describe how the two dimensional encoding method 
uses the tree structure to search through a decomposition, 
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some useful definitions are introduced. First an image 
deccmp is defined with dimensions WIDTH by HEIGHT 
decomposed to number OCTS of octaves. A function Access 
is defined such that given some arguments , the function 
5 Access outputs the memory address of the specified data 
value in the wavelet decomposition decomp: 

address ■ Access (oct, sub, x, y) ; 

oct is the octave of the data value sought and is an 
integer value between O (the highest octave) and OCTS-1 

10 (the number of octaves of transformation OCTS minus one) . 
suJb indicates which of the HH, HG, GH or GG bands of the 
decomposition it is that the data value sought is found. 
The use of sub ■ HH to access the low pass data values is 
only valid when the value of oct is set to that of the 

15 lowest octave. The co-ordinates x and y indicate the 

spatial location from the top left hand corner of the sub- 
band specified by oct and sub. The range of valid values 
of x and y are dependent on the octave being accessed, x 
has a range of {O. . . WIDTH/2 ca + 1 } . y has a range of {0 . 

20 . . HEIGHT/ 2°*+*}. 

Given the function Access and a wavelet 
decomposition, a two-by-two block of data values can be 
read by the function ReadBlock. 

JblocJc = ReadBlock (decomp, oct, sub, x, y) { 
25 bloc*[0][0) « decompi Access (oct , sub, x, y) ) ; 

JbIocJc[0] [1] « decomp [Access (oct, sub, x+1, y) ] ; 
bloc*[l][0] « decompi Access (oct , sub, x, y+1)]; 
block[l][l) * decomp( Access (oct , sub, x+1, y+1)]; 

} 

30 The wavelet decomposition is passed to the function 

ReadBlock via the variable decomp. The two-by-two block 
of data values is returned through the variable block. 
Once a two-by-two block of data values is read, a 
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decision is made as to whether the two-by-two block is 
visually "interesting" and should therefore be encoded or 
whether it is not and hence should be discarded. The 
decision is made by a function called Threshold. The 
5 arguments of the function Threshold are block, oct and 
sub. Threshold returns a boolean value True if the block- 
is "interesting" and False if the block is "non- 
interesting". 

If the block is determined to be interesting by the 
10 function threshold, it is encoded using a function called 
EncodeBlock. A function SendToken inserts a token before 
the encoded block to inform a decoding device which will 
later decode the compressed data whether the block to 
follow the token has been encoded (i.e. BlockNotEmpty) or 
15 has not been encoded (i.e. BlockEmpty) . If a block is 
determined to be interesting, then a BlockNotEmpty token 
is sent, and the block is encoded; next the tree structure 
above the encoded block is ascended to better determine 
the location of the edge. The tree encoding procedure 
20 SendTree is therefore defined recursively as follows: 



SendTree (decomp, oct, sub, x 9 y, Q) { 

block « ReadBlock (decomp, oct, sub, x, y) ; 
If Threshold (block, oct, sub, Q) { 
SendToken (BlockNotEmpty) ; 
25 rncodeBJoc* (bloc*, oct, sub, Q) ; 

If (oct >0) { 

SendTree (decomp, oct-1, sub, 2*x, 2*y, Q) ; 
SendTree (decomp, oct-1, suJb, 2*(x+l), 2*y, Q) ; 
SendTree (decomp, oct-1, suJb, 2*x, 2*(y+l), Q) ; 
30 SendTree (decomp, oct-1, sub, 2*(x+l), 2*(y+l), Q) ; 

> 

} else SendToken (BlockEmpty) ; 



The procedure SendTree is only used to encode high- 
35 pass component data values. In procedure SendTree 
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(decomp, oct, sub, x, y, Q) , if the two-by-two block 
accessed by ReadBlock is determined to pass the threshold 
test, then SendTree (decomp, oct-1, sub 2*X, 2+y, Q) is 
used to test one of the next higher two-by-two blocks in 
5 the decomposition tree. 

The low-pass data values are not considered to form 
part of the tree structure. The low-pass data values are 
encoded using another procedure SendLPF. In addition, the 
low-pass values are encoded using a different technique 
10 than that used in EncodeBlock , so a new procedure 
EncodeBlockLPF is required. 

SendLPF (decomp, x, y, Q) { 

block » Readblock (decomp, OCTS-1, HH, x, y) ; 
EncodeBlockLPF (block, OCTS-1, Q) ; 

15 } 

Accordingly , to encode the entire image, SendLPF is 
applied to all the block locations within the low pass 
band and SendTree is applied to the all the block 
locations in the HG, GH and GG bands, within the lowest 
20 octave, A procedure SendDecomp is therefore defined that 
encodes the entire image decomposition: - 

SendDecomp (decomp, Q) { 

For (y-0; y<HEIGHT J 2 0075 ; y=y+2) 
For (x=0; x^IDTH/l 0 ™; *=x+2) { 
25 SendLPF (decomp, x, y, 0) ; 

SendTree (decomp, OCTS-1, HG, x, y, Q) ; 
SendTree (decomp, OCTS-1, GH, x, y, Q) ; 
SendTree (decomp, OCTS-1, GG, x, y, Q) ; 

} 

30 } 

Accordingly, the above functions define a method for 
encoding wavelet decomposed images. In terms of speed of 
encoding for real-world images, many of the trees are 
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terminated within the initial octaves so much of the 
decomposition is not examined. Due to this termination of 
many trees in the initial octaves, many data values need 
not be encoded which results in reducing the memory 
5 bandwidth and block processing required to implement the 
compression/decompression method. Provided the functions- 
Threshold, EncodeBlockLPF and Access require only simple 
calculations, the decomposed data values are rapidly 
encoded. 

10 To implement the function Access, a table containing 

all the addresses of the data values of the two- 
dimensional tree decomposition may be accessed using the 
variables x, y, sub and oct. For a small image having a 
small number of data values, this table lookup approach is 

15 reasonable. For images having, for example, approximately 
80 different values of x, 60 different values of y, four 
different values of sub, and 3 or 4 values for oct, this 
table would contain approximately 150,000 10-bit 
locations. A less memory intensive way of determining the 

20 same X and Y addresses from the same variables is 
desirable. 

In accordance with one embodiment of the present 
invention, a function is used to determine the X and Y 
addresses from. the variables x 9 y, sub and oct. Address 
25 X, for example, may be determined as follows: 



X - ((x « 1) + (suJb » 1)) « oct 



where « denotes one shift to the right of value x and 
where » denotes one shift to the left. 

Address Y, for example, may be determined as follows: 

30 Y - ((y << l) + (1 & sub)) « oct 

where & denotes a bit-wise AND function. 

In a high performance system, the function Access may 
be implemented according to the following method. The 
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recursive function call and the table lookup methods 
described above are often too slew to implement in real 
time software or in hardware. Figures 27 and 28 
illustrate how the tree decomposition of Figure 25 is 
5 traversed in order to generate tokens and encode two-by- 
two blocks of data values. The X and the Y in Figures 27 
and 28 denote coordinate addresses in the two-dimensional 
matrix of Figure 18. In order to traverse the tree of the 
decomposition of Figure 25, it is necessary to be able to 
10 determine the X and Y addresses of the data values 

represented in Figure 25. Figure 27 illustrates how the X 
and Y address of a two-by-two block of data values are 
determined for those two-by-two blocks of daita values 
located in octave 0 of the decomposition of Figure 25. 
15 Similarly, Figure 28 illustrates how the X and Y addresses 
of the three two-by-two blocks of data values in octave 1 
of the decomposition as well as the one two-by-tvo block 
of data values of the low pass component of the 
decomposition of Figure 25 are determined. X as well as Y 
20 are each functions of oct, TreeRoot, and suJb. The values 
of sub x and svb y are determined by the .sub-band of the two- 
by-two block of data values sought. 

Figure 29 is a chart illustrating the values of sujb, 
and sub, for each sub-band of the decomposition. If, for 
25 example, a two^by-two block of data values is sought in 
the HH band, then the values of sub x and sub y are 0 and 0, 
respectively. The values Treeitoot, and TreeRoot, together 
denote the particular tree of a decomposition containing 
the particular two-by-two block of the data values sought. 
30 In Figures 27 and 28, the rectangles represent 

digital counters. The arrows interconnecting the 
rectangles indicate a sequence of incrementing the 
counters. For example, the right most rectangle in Figure 
27, which is called counter CI, has a least significant 
35 bit represented in Figure 27 as bit Cl z and a most 

significant bit represented as bit Cl y . Similarly, the 
next rectangle to the left in Figure 27 represents a 
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digital counter C2 having two bits, a least significant 
bit C2 t and a most significant bit C2 y . ■ The structure of 
the X, Y address depends on the octave in which the two- 
by-two block of data values being sought resides. To 
5 generate the X, Y address in octave oct = l, the counter 
CI is not included, the sub, and sub y bits indicating the 
sub- band bits are shifted one place to the left, and the 
least significant bits are filled with zeros. The 
incrementing of the counters in Figure 28 proceeds as 
10 illustrated by the arrows. 

To determine the X and Y addresses of the four data 
values of the low pass component HHHH of Figure 25, Figure 
28 is used. Because the two-by-two block of data values 
being sought is a two-by-two block of the low pass 
15 component, the values of sub, and sui>, are 0, 0 as required 
by the table of Figure 29. The C2 counter of Figure 28 
increments through the four possible values of C2 a and C2 y 
to generate the four addresses in the two-by-two block of 
data values of the HHHH in the low pass component of 
20 Figure 25. The value of rreeJ?oot, and Treei?oot, are zeroes 
because this is the first tree of the decomposition. For 
subseguent trees of the decomposition, TreeRoot, and 
TreeRootj are incremented as illustrated by the arrows in 
Figure 28 so that the X and Y addresses of the other two- 
25 by-two blocks of data values in the iow pass component of 
the tree decomposition can be determined. After this HHHH 
two-by-two block of data values is located, the four data 
values are encoded and the search through the tree 
structure proceeds to the two-by-two block of data values 
30 in octave 1 denoted KHHG in Figure 25. To determine the X 
and Y addresses of the four data values of this two-by-two 
block, the value of bits sub, and suJb, are changed in 
accordance with Figure 29. Because this two-by-two block 
is in the HG sub-band, the values of sub, and sub y are 0 
35 and 1, respectively. The C2 counter is then incremented 
through its four values to generate the four addresses of 
the four data values in that block. Supposing, that this 
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two-by-two block is determined to be "interesting" then an 
interesting token is sent, each of the four data values of 
the block are encoded, and the tree is then ascended to 
the tvo-by-two block of data values in octave 0 denoted 
5 HG#1. These four addresses are determined in accordance 
with Figure 27. Because the sub-band is sub-band HG, the 
values of the bits sub x and sub y are 0 and 1, respectively. 
Counter CI is then incremented so that the four addresses 
illustrated in the two-by-two block octave 0 HG#1 of 

10 Figure 25 are generated. If the two-by-two block is 
interesting, then the interesting token is sent and the 
four data values are encoded. If the two-by-tvo block is 
determined not to be interesting, then a non-interesting 
token is sent and the four data values are not encoded. 

15 The search through the tree structure of the decomposition 
then proceeds to octave 0 block HG#2. After the four 
addresses of the octave 0 block HG/1 are generated, the C2, 
bit of the C2 counter is incremented in accordance with 
the arrows shown in Figure 27. Accordingly, the octave 0 

20 block HG/2 is addressed when once again the CI counter 

increments through its four states. If the data values of 
this two-by-two block are determined to be M interesting", 
an interesting token is sent followed by the encoded data 
values. If the data values of the two-by-two block are 

25 determined to be non-interesting, then a non-interesting 
token is sent. After all the search of the four two-by- 
two blocks of the octave 0 HG sub-band are searched, then 
that HG tree is terminated and the search proceeds to 
determine the four addresses of the four data values of 

3 0 the octave l HHGH two-by-two block. In accordance with 
this technique, it is possible to traverse the structure 
of the decomposition and determine the addresses of any 
two-by-two block in any octave or any sub-band with 
minimum overhead. Moving between consecutive addresses or 

35 descending trees is a simple operation when compared to 
the snaking address path used by other compression methods 
such as JPEG. 
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When implemented in software, this technique enables 
real time compression and decompression whereas other 
techniques may be. too slow. If implemented in hardware, 
this technique provides for a reduced gate count and an 
5 efficient implementation. Although this example shows one 
way of traversing the tree structure of wavelet transform 
decomposition, it is possible to traverse the tree 
structure in other ways simply by changing the control 
structure represented in Figures 27 and 28 to allow for a 
10 different traversal of the tree structure. For example, 
all of the low pass HHHH blocks can be located and encoded 
first followed by all of the HHHG tree of the 
decomposition, and then all of the HHGH trees, and then 
all of the HHGG trees. 



15 QUANTIZATION 

Each data value of each two-by-two block of the tree 
decomposition which is determined to be "interesting" is 
quantized and then Huffman encoded. A linear mid-step 
quantizer with double-width-0 step is used to quantize 
20 each of the data values. Figure 30 is an illustration of 
the quantization of a 10-bit twos complement data value. 
The range of the 10-bit data value to be quantized ranges 
from -512 to 511 as illustrated by the numbers above the 
horizontal line in Figure 30. This range is broken up 
25 into a plurality of steps. Figure 31 represents one such 
step of data values which extends from 128 to 256 in 
Figure 30. All incoming data values having values between 
128 and 255 inclusive are quantized by dividing the data 
value by the value qstep. Accordingly, the data value A 
30 having a value of 150 as illustrated in Figure 31 is 
divided by the qstep value 128 and results in a qindex 
number of 1. Integer division is used to generate qindex 
and the fractional part of the remainder is discarded. 
Once the qindex number is determined, the qindex number is 
35 Huffman encoded. An overall Q value is sent once per 
. frame of compressed data values. The value qstep is 
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determined from the overall Q value as described below. 

To inverse quantize the qindex number and the qstep 
value to determine the value of the transformed data 
values before inverse transformation, the device decoding 
5 the incoming quantized values calculates the value of 

gstep using the value of Q according to a method described 
below. Once the value of gstep in determined, qindex for 
a given data value is multiplied by gstep. 

In the example of Figure 31, qindex value 1 times 

10 gstep 128 results in an inverse quantized value of 128. 
If this inverse quantized value of 128 were used, however, 
all the data values in the step 128 through 255 would be 
inverse quantized to the value of 128 at the left end of 
the step. This would result in unacceptably large errors. 

15 On the other hand, if all the data values in the range of 
Figure 31 were inverse quantized to the mid-step value 
191, then less error would result. Accordingly, an 
inverse quantized value gvalve can be calculated from 
qindex and gstep as follows: 



20 qvalue {qindex, qstep) » 



qindex* gstep-j-2~££ -ij if qi n dex<0 

0 if qindex*Q 

qindex* gscep*|-2^|S£ -ij if qindex>0 



The human visual system, however, has different 
sensitivities to quantization errors depending upon the 
particular sub-band containing the quantized data values. 
The human visual system performs complex non-linear 

25 processing. Although the way the human visual system 
relates image intensities to recognizable structures is 
not well understood, it is nevertheless important to take 
advantage of as much information about the human visual 
system as possible in order to maximize compression ratio 

30 versus picture quality. The wavelet transform 

approximates the initial image processing performed by the 
human brain. Factors such as spatial frequency response 
and Weber's Law can therefore be applied directly to the 
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wavelet transformed data values because the transformed 
data values are in a convenient representation. 

Figure 3 2 shows the sensitivity of the human eye to 
spatial frequency. Spatial frequency is measured in 
5 cycles c per visual angle 6. A screen is positioned at a 
distance d from an observer as illustrated in Figure 33 . 
A light of sinusoidally varying luminance is projected 
onto the screen. The spatial frequency is the number of 
luminance cycles c per visual degree 8 at distance d. 

10 Note from Figure 32 that the sensitivity of the human eye 
varies with spatial frequency. Accordingly, the value of 
qstep is varied depending on the octave and sub-band of 
the data valve being quantized. The gstep at which a 
data valve is quantized is determined from the variables 

15 oct / sub and Q for that data valve as follows: 



The scaling factors 1.00, 0.32, 0.16 and 0.10 relate to 
the spatial frequency scale of Figure 32 to take into 
20 account the frequency dependent sensitivity of the human 
eye. 

It is to be understood that scaling factors other 
than 1.00, 0.32, 0.16 and 0.10 could be used. For 
example, other scaling factors can be used where the 

25 quantizer is used to compress audio data which is received 
by the human ear rather than by the human eye. Moreover, 
note that the sub-band GG is quantized more heavily than 
the other sub-bands because the sub-band GG contains 
diagonal information which is less important to the human 

30 eye than horizontal and vertical information. This method 
can also be extended down to the level of two-by-two 
blocks of data values to further tailor the degree of 
quantization to the human visual system. The function 



gstep(oet,su2>,0) « q * hvs^t actor (oct,sub) 



hvs factor (occ, sub) 



fit sub'Gd 
o the x wise/ 



1.00 if oet*0 
0.32 if oct«l 
0.16 if oct«2 
0.10 if oct»3 
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hvs_ractor which has only two parameters in the presently 
described embodiment is only one embodiment of the present 
invention. The function hvs_f actor , for example, can take 
into account other characteristics of the human visual 
5 system other than oct and sub, such as the luminance of 
the background and texture masking. 

THRESHOLDING 

For each new two-by-two block of data values in the 
tree decomposition, a decision must be made as to whether 
10 the block is "interesting" or "non-interesting". This can 
be done by the function threshold: 



i i 

threshold (block, limit) « limit > £ £ \block[y] [x] \ 

(equ. 60) 



The sum of the absolute values of the data values of the 
15 block block is determined as is represented by the double 

summation to the right of the less than sign and this 

value is compared to a threshold value limit. 

"Interesting" blocks are those blocks, for which the sum 

of the absolute values of the four data values exceeds the 
2 0 value limit, whereas "non-interesting" blocks are those 

blocks for which the sum is less than or equal to the 

value limit. 

The value limit takes into account the variable 
quantizer step size qstep which varies with octave. For 

25 example, a two-by-two block of data values could be 
determined to pass the test threshold, but after 
quantizing by qstep could result in four zero quantized 
values. For example, all data values between -128 and 127 
are quantized to have a quantized qindex of zero as is 

30 shown in Figure 3 0 even if some of those data values are 
determined to correspond with an "interesting" two-by-two 
block. For this reason, the value limit is calculated 
according to the equation: 
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limit = 4*Bthreshold*qstep (equ. 61) 

In this equation "Bthreshold" is base threshold image 
factor. In the presently described example, this base 
threshold is equal to l.o. The value of 1.0 for the base 
5 threshold Bthreshold was determined through extensive 
experimentation on test images. The factor 4 in equation 
61 is included to account for the fact that there are four 
data values in the block under consideration. In this way 
blocks are not determined to be interesting, the data 
10 values for which the quantizer will later reduce to zeros. 
This weighted threshold factor limit also reduces the 
number of operations performed in the quantizer because a 
fewer number of data values are quantized. 

HUFFMAN CODING 
15 The wavelet transform produces transformed data 

values whose statistics are vastly different from the data 
values of the original image. The transformed data values 
of the high-pass sub-bands have a probability distribution 
that is similar to an exponential or Laplacian 
20 characteristic with mean zero. 

Figure 34 shows the distribution of high pass data 
values in a four octave wavelet decomposition of the test 
image Lenna. Figure 35 shows the distribution of the data 
values of the test image Lenna before wavelet transfonna- 
25 tion. The low-pass component data values have a flat 
distribution that approximates the distribution of 
luminance and chrominance values in the original image. 
The high and low pass data values are encoded differently 
for this reason. 
30 The low pass component data values are encoded by the 

function EncodeBlockLPF as follows: 

EncodeBlockLPF ( block, OCT-1, 0) { 

Output ( block[0] [0]/qstep( OCT-1, HH, Q)); 
Output ( block [ 0] [l]/gstep( OCT-1, HH, 0) ) ; 
35 Output ( block[l] [0]/gstep( OCT-1 , HH, Q)); 
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Output ( block [1] [l)/qstep( OCT-1, HH, Q));) 

After encoding, the low-pass data values are 
quantized and output into the compressed data stream. The 
low pass data values are not Huffman encoded. 
5 The high frequency component data values which pass 

the threshold test are quantized and Huffman encoded to 
take advantage of their Laplacian distribution. Function 
EncodeBlock performs the quantization and the Huffman 
encoding for each of the four data values of an 

10 interesting high frequency component block block. In the 
function EncodeBlock, the variable suJb is provided so that 
when function gstep is called, different quantization 
qstep values can be used for different high frequency 
component sub-bands* The function huff man performs a 

15 table lookup to a fixed Huffman code table such as the 
table of Table 3. The function EncodeBlock is defined as 
follows: 

EncodeBlock {block, oct, sub, Q) { 

output (huff man {block [0] [0] /gstep (oct / sub, Q) ) ) ; 
20 output (hu//maj2(JbJoc/c[0] [1] /qstep {oct, sub, Q) ) ) ; 

Output {huff man {block[l][0]/qstep{oct, sub, Q)))f 
Output {huff man {block [ 1 ] [1] /qstep {oct, sub, £?))); 

} 
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15 



aindex 


Huffman code 


-38 . . . -512 


1100000011111111 


-22 • . -37 


110000001111 (\qindex\ -22) 


-7 . . -21 


11000000 ( (gxndexl -7) 


-6 


11000001 


• 
• 
• 


• 
• 


-2 


110 1 


-1 


111 


0 


0 


1 


10 1 


2 


10 0 1 


• 


• 
• 


6 


10000001 


7 . . 21 


10000000 (\qiJid0x\ -7) 


22 . . 37 


1000 0 0001111 (\q±ndmx\ -22) 


38 . . 511 


1000000011111111 



Table 3 

The second bit from the left in the Huffman code of 
Table 3 is a sign bit. The value |gindejr|-7 is 
represented with 4 bits in the case 7 < |gindex|< 21. The 
25 value |gindex|-22 is represented with 4 bits in the case 
22 <|giJ3dex|< 37) . 

ENCODING OF TOKENS 
At high compression ratios the number of bits in the 
compressed data stream used by tokens may be reduced by 
30 amalgamating groups of "non-interesting" tokens. This can 
be achieved by introducing new tokens. In accordance with 
one embodiment of the present invention, two new tokens, 
OctEmpty and OctNotEmpty are used. For a high pass 
component block in a tree above octave zero, there are 
35 four branches. The additional pair of tokens indicate 
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whether all four are non-interesting, if all four are 
non-interesting, only a single OctEmpty token need be 
sent. Otherwise, an OctNotEmpty token is generated before 
the four branches are encoded. The particular token 
5 scheme described above was selected more to simplify the 
hardware and software implementations than it was to 
achieve in the best compression ratio possible. Other 
methods of representing relatively long sequences of token 
bits in the compressed data stream using other tokens 
10 having a relatively fewer number of bits may be used in 
place of the tokens OctEmpty and OctNctEmpty to achieve 
higher compression ratios. 

VIDEO ENCODING AND DECODING 
In comparison with the coding of a still image, the 
15 successive images of a video sequence typically contain 
much redundant information. The redundancy of this 
information is used to reduce the bit rate. If a location 
in a new frame of the video contains the same or 
substantially the same information as a corresponding 
20 location in the previous old frame of video, that portion 
of the new frame need not be encoded and introduced into 
the compressed data. This results in a reduction in the 
total number of bits in the encoded bit stream. 

Figure 3 6 illustrates a video encoder 31 and a video 
25 decoder 32. A video input signal is transformed by a 

forward wavelet transform block 33, the output of which is 
written to a new frame store 34. The first frame of video 
information in the new frame store 34 is referred to as 
the new frame because no previous frame exists in the old 
30 frame store 35 for containing an old frame. A comparison 
tree encoder 3 6 therefore generates tokens and transformed 
data values as described above from the data values output 
from new frame store 34. The transformed data values are 
quantized by quantizer 37 into qindex levels. These 
35 qindex levels are then Huffman coded by the Huffman 

encoder 38. The resulting encoded data values are then 



WO 94/23385 



PCT/GB94/00677 



- 67 - 

combined with the tokens in buffer 3 8A to form a 
decompressed data bit stream 39. 

An essential part of this method is that the old 
frame present in the video encoder 31 is exactly the same 
5 as the old frame 40 present in the video decoder 32. This 
allows the decoder 32 to be able to correctly decode the 
encoded bit stream 3 9 due to the fact that the encoded bit 
stream contains differences between new and old images and 
due to the fact that parts of the new frame are not sent 
10 due to compression. An inverse quantizer 41 is therefore 
provided in the video encoder 31 to inverse quantize the 
qindex levels and to store the old frame as sent into old 
frame store 35 for future comparison with the next frame 
of the video input signal. 
15 In the video decoder 32 , the compressed data stream 

3 9 is received by a buffer 42. The tokens are separated 
from the Huffman encoded qindex levels. The Huffman 
encoded qindex levels are supplied to a Huffman decoder 
43, the output of which is supplied to an inverse 
20 quantizer 44. The output of the inverse quantizer 44 is 
written into old frame store 4 0 under the control of the 
comparison tree decoder 45. Comparison tree decoder 45 
determines what is written into the old frame store 40, 
depending in part on the tokens received from buffer 42 • 
25 Once a new frame of transformed data values is present in 
old frame store 40, an inverse wavelet transform 46 
inverse transforms that frame of transformed data values 
into a corresponding video output signal. To prevent the 
inverse wavelet transform 46 from overwriting and 
30 therefore corrupting the contents of old frame store 40 
when it reconstructs data values corresponding to the 
original new frame data values, an intermediate frame 
store 47 is maintained. 

The octave one HHHG, HHGH, HHGG, and HHHH from Figure 
35 25 are read from the old frame store 40 by the inverse 
wavelet transform 4 6 to perform the octave 1 inverse 
transform as described above. However, the resulting 
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octave 0 HH sub-band, output from the inverse wavelet 
tranform 46 is now written to the intermediate frame store 
47, so as not to corrupt the old frame store 40. For the 
octave 0 inverse wavelet transform, the HG, GH, and GG 
5 sub-bands are read from the old frame store 40 , and the HH 
sub-band is read from the intermediate frame store 47, to 
complete the inverse wavelet transform. 

when the second frame of compressed video data 39 is 
received by the video decoder 32, the tokens received by 
10 the comparison tree decoder 45 are related to the contents 
of the previous frame of video information contained in 
old frame store 40. Accordingly, the video decoder 32 can 
reconstruct the latest frame of video data using the 
contents of the frame store 40 and the data values encoded 
15 in the compressed data stream 39. This is possible 
because the compressed data stream contains all the 
information necessary for the video decoder 32 to follow 
the same traversal of the tree of the decomposition that 
the encoder used to traverse the tree in the generation of 
20 the compressed data stream. The video decoder 32 

therefore works in lock step with the video encoder 31. 
Both the encoder 31 and the decoder 32 maintain the same 
mode at a corresponding location in the tree. When the 
encoder 31 determines a new mode, it incorporates into the 
2 5 compressed data stream 39 a corresponding token, which the 
video decoder 3 2 uses to assume that new mode. 

Figure 37 illustrates the modes of operation of one 
possible embodiment of the present invention. To explain 
the operation of the video encoder 31 and the video 
30 decoder 32, an example is provided. The initial frame of 
the video sequence is processed by the video encoder 31 in 
still mode. Still mode has three sub-modes: STILL, 
VOID_STILL, and LPF_STILL. The low pass two-by-tvo blocks 
of data values of the decomposition cause the comparison 
35 tree encoder 3 6 of video encoder 31 to enter the LPF STILL 
sub-mode. In this sub-mode, the four data values of the 
two-by-two block are quantized but are not Huffman 



WO 94/23385 



PCT/CB94/00677 



- 69 - 

encoded. Similarly, no token is generated. The 
successive lew pass component two-by-two blocks of data 
values are successively quantized and output into the 
compressed data stream 39. 
5 Next, the lowest frequency octave of one of the sub- 

bands is processed by the comparison tree encoder 36. 
This two-by-two block of data values corresponds with 
block HHHG illustrated in Figure 25. The four data values 
of this two-by-two block are tested against the threshold 
10 limit to determine if it is "interesting". If the 

two-by-two block HHHG is interesting, then a single bit 
token 1 is generated, as illustrated in Figure 37 , the 
mode of the comparison tree encoder remains in STILL mode, 
and the four data values of the two-by-two block HHHG are 
15 successively quantized and encoded and output into the 
compressed data stream 39. 

% For the purposes of this example, block HHHG is 
assumed to be interesting. The tree structure of Figure 
25 is therefore ascended to octave 0 two-by-two block 
20 HG#1. Because the comparison tree encoder 31 remains in 
the STILL mode, this block is encoded in the STILL mode. 
The four data values of block HG/l are tested to determine 
whether or not they are interesting. This sequence of 
testing the successive blocks of the tree structure is 
25 repeated as described above. 

After the traversal of the four octave 0 sub-blocks 
HG#1 , HG#2, HG#3 and HG#4, the comparison tree encoder 3 6 
proceeds in the tree structure to the two-by-two block of 
data values in octave l, block HHGH. For purposes of this 
30 example, this two-by-two is non-interesting. After the 
comparison tree encoder 3 6 reads the four data values, the 
result of the threshold test indicates a non-interesting 
two-by-two block. As illustrated in Figure 37, the 
encoder 31 which is in the still mode now generates a 
35 single bit token 0 and the comparison tree encoder 36 
enters the VOID_STILL sub-mode. Although no additional 
information is output into the compressed data stream 39, 
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the comparison tree encoder 36 proceeds to write O's into 
the four locations of the tvo-by-two block HHGH, as well 
as all the locations of the two-by-two blocks in the tree 
above the non-interesting tvo-by-two block HHGH. In the 
5 example of Figure 25, the comparison tree encoder 36 
writes O's into all the addresses of blocks HHGH, GH#1, 
GH#2, GH#3 and GH#4. This zeroing is performed because 
the video decoder 32 will not be receiving the data values 
corresponding to that tree. Rather, the video decoder 32 
10 will be receiving only a non-interesting token, a single 
bit 0. The video decoder 32 will therefore write zeros 
into frame store 40 in the remainder of the corresponding 
tree. In order to make sure that both the video encoder 
31 and the video decoder 32 have exactly the same old 
15 frame 35 and 40, the video encoder too must zero out those 
non-interesting blocks. 

After the first frame of video data has been encoded 
and sent in STILL mode, the next frame of video data is 
processed by the video encoder 31. By default, the 
20 encoder now enters SEND mode. For lowpass frequency 

component two-by-two blocks, the video encoder 31 enters 
the LFF_SEND mode as illustrated in Figure 37. The 
encoding of such a lowpass component two-by-tvo block 
corresponds with the encoding of two-by-two block HHHH in 
25 Figure 25. However, now the comparison tree encoder 3 6 
has both a new frame in frame store 34 as well as an old 
frame in frame store 35. Accordingly, the comparison tree 
encoder 36 determines the arithmetic difference of the 
respective four data values in the new frame from the four 
3 0 data values in the old frame at the corresponding position 
and compares the sum of those differences with a compare 
threshold. The compare threshold, compare, is calculated 
from a base compare threshold "Bcompare" as in the case of 
the previous threshold which determines which blocks are 
35 interesting, similar to equations 60 and 61. If the sum 
of the differences is less than the compare threshold, 
then the video encoder 31 sends a single bit token 0 and 
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remains in the LPF_SEND mode, as illustrated in Figure 37. 
The video encoder 31 does not transmit any data values 
corresponding to the lowpass frequency component 
tvo-by-tvo block. 
5 If, on the" other hand, the sum of the arithmetic 

differences exceeds the compare threshold, then a single 
bit token 1 is generated, as illustrated in Figure 37. in 
this case, the video encoder 31 sends the arithmetic 
differences of each of the successive four data values of 
10 the new frame versus the old frame to the quantizer 37 and 
then to the Huffman encoder 38. The arithmetic 
differences are encoded and sent rather than sending the 
actual data values because this results in fewer bits due 
to the fact that the two blocks in the new and old frames 
15 are quite similar under normal circumstances. 

when the video encoder 31 proceeds to encode the 
octave 1 sub-band HHHG, as illustrated in Figure 25, the 
video encoder 31 enters the SEND mode, as illustrated in 
Figure 37. In this mode, the comparison tree encoder 36 
20 compares the data values of the new two-by-two block with 
the data values of the old two-by-two block and performs a 
series of arithmetic operations to generate a series of 
flags, as illustrated in Figure 38. Based on these flags, 
the video encoder 31 generates a 2 -bit token and enters 
25 one of four new modes for that two-by-two block. If, for 
example, the two-by-two block HHHG in Figure 25 is 
received by the video encoder 31, then flags ozflag,. 
nzflag, newjt, no/lag, motion, origin, and no_z are 
determined. The values of these flags are determined as: 



30 nz = |new[x][y)| (equ. 62) 

JC«0 x»o 

1 1 

no - £ £ |nev[x)[y]- old[x][y]| (equ. 63) 

1 1 

02 = E£l old t*Hy]| (equ. 64) 

x»0 y»0 
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nzflag = nz < limit 
noflag - no < compare 
origin = nz < no 

motion = ( (nz + oz) « oct) < no 
5 new _z - |new[x][y]| <qstep , 0 < x, y, < i 

no_z = |new[x][y] - old [x][y]|< qstep, 0<x,y<l 
ozflag - {old[x][y] = 0; for all 0 <x, y<i} 

Based on the values of these flags, the new mode for 
10 the two-by-two block HHHG is determined, from Figure 38. 

If the new mode is determined to be the SEND mode, 
the 2-bit token 11 is sent as indicated in Figure 37. The 
arithmetic differences of the corresponding four data 
values are determined, quantized, Huffman encoded, and 

15 sent into the compressed data stream 39. 

In the case that the flags indicate the new mode is 
STILL_SEND, then the 2 -bit token 01 is sent and the new 
four data values of the two-by-two block are quantized, 
Huffman encoded, and sent. Once having entered the 

20 STILL_SEND mode, the video encoder 31 remains in the 
STILL_SEND mode until the end of the tree has been 
reached. In this STILL_SEND mode, a single bit token of 
either 1 or 0 precedes the encoding of each block of data 
values, when the VOID mode is entered from STILL SEND 

25 mode, the video encoder 31 generates a single bit 0 token, 
then places zeros in the corresponding addresses for that 
two-by-two block, and then proceeds to place zeros in the 
addresses of data values of the two-by-two blocks in the 
tree above. 

30 In the event that the flags indicate that the video 

encoder 31 enters the VOID mode from SEND mode, a 2 -bit 
token 10 is generated and the four data values of that 
two-by-two block are replaced with zeros. The VOID mode 
also results in the video encoder 31 placing zeros in all 

35 addresses of all data values of two-by-two blocks in the 
tree above. 

In the case that the flags indicate that there is no 



(equ. 65) 
(equ. 66) 
(equ. 67) 
(equ. 68) 
(equ. 69) 
(equ. 70) 
(equ. 71) 
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additional information in the tree being presently 
encoded, namely, the new and the old trees are 
substantially the" same, then a 2-bit token of 00 is 
generated and the video encoder 31 proceeds to the next 
5 tree in the decomposition. 

In general, when the video encoder 31 enters VOID 
mode, the video encoder will remain in VOID mode until it 
determines that the old block already contains four zero 
data values. In this case, there is no reason to continue 
io in VOID mode writing zeros into that two-by-two block or 
the remainder of the blocks in the tree above because it 
is guaranteed that the old tree already contains zeros in 
these blocks. This is true because the old tree in frame 
store 35 has previously been encoded through the inverse 
15 quantizer 41. 

Because the video decoder 32 is aware of the tree 
structure of the decomposition, and because the video 
encoder 31 communicates with the video decoder 32 using 
tokens, the video decoder 32 is directed through the tree 
20 structure in the same manner that the video encoder 31 
traverses the tree structure in generating the compressed 
data stream 39. In this way the video decoder 32 writes 
the appropriate data values from the decompressed data 
stream 39 into the corresponding positions of the old data 
25 frame 40. The only flag needed by the video decoder 32 is 
the ozflag, which the video decoder obtains by reading the 
contents of old frame store 40. 

* 

RATE CONTROL 
All transmission media and storage media have a 
3 0 maximum bandwidth at which they can accept data. This 
bandwidth can be denoted in terms of bits per second* A 
standard rate ISDN channel digital telephone line has, for 
example, a bandwidth of 64 kbits/sec. When compressing a 
sequence of images in a video sequence, depending upon the 
3 5 amount of compression used to compress the images, there 
may be a relatively high number of bits per second 
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generated. This number of bits per second nay in some 
instances exceed the maximum bandwidth of the transmission 
media or storage device. It is therefore necessary to 
reduce the bits per second generated to insure that the 
5 maximum bandwidth of the transmission media or storage 
device is not exceeded. 

One way of regulating the number of bits per second 
introduced into the transmission media or storage device 
involves the use of a buffer. Frames having a high number 
10 of bits are stored in the frame buffer, along with frames 
having a low number of bits, whereas the number of bits 
per second passing out of the buffer and into the 
transmission media or storage device is maintained at a 
relatively constant number, if the buffer is sufficiently 
15 large, then it is possible to always achieve the desired 
bit rate as long as the overall average of bits per second 
being input into the buffer over time is the same or less 
than the maximum bit rate being output from the buffer to 
the transmission media or storage device. 
20 There is, however, a problem associated with large 

buffers in video telephony. For a large buffer, there is 
a significant time delay between the time a frame of video 
data is input into the buffer and time when this frame is 
output from the video buffer and into the transmission 
25 media or storage device. In the case of video telephony, 
large buffers may result in large time delays between the 
time when one user begins to speak and the time when 
another user begins to hear that speech. This time delay, 
called latency, is undesirable. For this reason, buffer 
30 size is specified in the standard H.261 for video 
telephony. 

In accordance with one embodiment of the present 
invention, a rate control mechanism is provided which 
varies the number of bits generated per frame, on a frame 
35 by frame basis. Due to the tree encoding structure 
described above, the number of bits output for a given 
frame is dependent upon the number of trees ascended in 
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the tree encoding process. The decisions of whether or 
not to ascend a tree are made in the lowest high frequency 
octaves of the tree structure. As can be seen from Figure 
25, there are relatively few number of blocks in the 
5 lowest frequency of the sub-bands, as compared to the 

number of blocks higher up in the sub-band trees. Given a 
particular two-by-two block in the tree structure, it is 
possible to decrease the value of Q in the equation for 
the threshold limit until that particular block is 

10 determined to be "interesting". Accordingly, a particular 
0 is determined at which that particular block becomes 
interesting. This process can be done for each block in 
the lowest frequency HG, GH and GG sub-bands.. In this 
way, a histogram is generated indicating a number of 

IS two-by-two blocks in the lowest frequency of the three 
sub-bands which become interesting at each particular 
value of Q. 

From this histogram, a relationship is developed of 
the total number of two-by-two blocks in the lowest 
20 frequency of the three sub-bands which are interesting for 
a given value of Q. Assuming that the number of blocks in 
the lowest frequency octave of the three sub-bands which 
are interesting for a given value of Q is representative 
of the number of bits which will be generated when the 
25 tree is ascended using that given value of Q, it is 

possible to determine the value of Q at which a desired 
number of bits will be generated when that frame is coded 
with that value of Q. Furthermore, the greater the 
threshold is exceeded, the more bits may be needed to 
30 encode that tree. It is therefore possible to weight by Q 
the number of blocks which are interesting for a given 
value of Q. Finally, the Q values so derived should be 
averaged between frames to smooth out fluctuations. 

The encoder model RM8 of the CCITT Recommendation 
35 H.261 is based on the DCT and has the following 

disadvantages. The rate control method used by RM8 is a 
linear feedback technique. Buffer fullness is 
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proportional to Q. The value of Q must be adjusted after 
every group of blocks (GOB) to avoid overflow or underflow 
effects. This means that parts of the image are 
transmitted at a different level quality from other parts. 
5 During parts of the image where little change occurs, Q 
drops which can result in uninteresting areas being coded 
very accurately. The objects of interest are, however, 
usually the moving ones. Conversely^ during the coding of 
areas of high activity, Q rises creating large errors in 
10 moving areas. When this is combined with a block based 
transform, the errors can become visually annoying. 

The method of rate control described in connection 
with one embodiment of the present invention uses one 
value of Q for the whole frame. The value of Q is only 
15 adjusted between frames. All parts' of an image are 
therefore encoded with the same value of Q. Moreover, 
because the tree structure allows a relatively few number 
of blocks to be tested to determine an estimate of the 
number of bits generated for a given frame, more 
20 intelligent methods of varying Q to achieve an overall 
desired bit rate are possible than are possible with 
conventional compression/decompression techniques. 

TREE BASED MOTION ESTIMATION 
Figure 3 9 represents a black box 1 on a white 
25 background 2. Figure 40 represents the same black box 1 
on the same white background 2 moved to the right so that 
it occupies a different location. If these two frames of 
Figures 39 and 4 0 are encoded according to the above 
described method, there will be a tree in the wavelet 
30 decomposition which corresponds with the white-to-black 
edge denoted 3 in Figure 39. Similarly, there will be 
another tree in the wavelet decomposition of the image of 
Figure 4 0 which represents the white-to-black edge 3' the 
wavelet decomposition of the image of Figure 40. All of 
35 the data values corresponding to these two trees will be 
determined to be "interesting" because edges result in 



W0 94/23385 PCT/GB94/0W77 

- 77 - 

interesting data values in all octaves of the 
decomposition. Moreover, due to the movement of the 
corresponding edge of black box 1, all the data values of 
the edges of both of these two trees will be encoded as 
5 interesting data values in the resulting compressed data 
stream. The method described above therefore does not 
take into account that it is the same data values 
representing the same white-to-black edge which is present 
in both images but which is just located at a different 
10 location. 

Figure 41 is..^a one dimensional representation of an 
edge. The corresponding low path component data values 
are not illustrated in Figure 41. Data values 4, 5, 6, 7, 
8, and 9 represent the "interesting" data values of Figure 
15 41 whereas the other data values have low data values 
which makes those blocks "non-interesting", in the 
representation of Figure 41, data values 4 and 5 are 
considered a single two data value block. Similarly, 
blocks 6 and 7 are considered a single block and blocks 8 
20 and 9 are considered a single block. Figure 41, although 
it is a one dimensional representation for ease of 
illustration, represents the edge 3 of the frame of 
Figure 39. 

Figure 42 represents the edge 3' shown in Figure 40. 

25 Figure 42 indicates that the edge of black box 1 has moved 
in location due to the fact that the values 19 and 21 
which in Figure 41 were in the two data value block 8 and 
9 are located in Figure 42 in the two data value block 10 
and 11. In the encoding of Figure 42, rather than 

3 0 encoding and sending into the compressed data stream the 
values 19 and 21, a control code is generated which 
indicates the new locations of the two values. Although 
numerous control codes are possible, only one embodiment 
is described here. 
35 When the two data value block 10 and 11 is tested to 

determine whether it is interesting or not, the block 
tests to be interesting. The neighboring blocks in the 
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old frame are, however, also tested to deteraine whether 
the same values are present. In this case, the values 19 
and 21 are determined to have moved one two data value 
block to the right. An "interesting with motion" token is 
5 therefore generated rather than a simple "interesting- 
token. A single bit l is then sent indicating that the 
edge represented by values 19 and 21 has moved to the 
right. Had the edge moved to the left, a control code of 
0 would have been sent indicating that the edge 
10 represented by values 19 and 21 moved one location to the 
left. Accordingly, in the encoding of Figure 42, an 
"interesting with motion" token is generated followed by a 
single control code 1. The interesting values 19 and 21 
therefore need not be included in the compressed data 
15 stream. The video decoder receiving this "interesting 
with motion" token and this control code 1 can simply copy 
the interesting values 19 and 21 from the old frame into 
the indicated new location for these values in the new 
frame obviating the need for the video encoder to encode 
20 and transmit the actual interesting data values 

themselves. The same token and control codes can be sent 
for the two data values corresponding to a block in. any 
one of the octaves 0, l or 2. 

Figure 43 represents the motion of the edge 3 of 
25 Figure 39 to a new location which is farther removed than 
is the new location of black box l shown in Figure 40. 
Accordingly, it is seen that the values 20 and 21 are 
located to the right at the two data value block 12 and 
13. In the encoding of this two data value block 12 and 
3 0 13 a token indicating "interesting with motion" is 
generated. Following that token, a control code 1 is 
generated indicating motion to the right. The video 
encoder therefore need not encode the data values 20 and 
21 but merely needs to generate the interesting with 
35 motion token followed by the motion to the right control 
code. When the video encoder proceeds to the two data 
values block 14 and 15, the video encoder need not send 
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the "interesting with motion" token but rather only sends 
the left control code 0. Similarly, when the video 
encoder proceeds to encode the two data value block 16 and 
17, the video encoder only sends the left control code o. 
5 The control codes for octaves 0 and 1 do not denote motion 
per se but rather denote left or right location above a 
lower frequency interesting block of the moving edge. 
This results in the video encoder not having to encode any 
of the actual data values representing the moved edge in 
10 the decomposition of Figure 43. 

The one dimensional illustration of Figures 41 , 42 
and 43 is presented for ease of illustration and 
explanation. It is to be understood, however, that this 
method of indicating edge motion is used in conjunction 
15 with the above described two dimensional wavelet 
decomposition such as the two dimensional wavelet 
decomposition illustrated in Figure 25. The video encoder 
searches for movement of the data values representing an 
edge only by searching the nearest neighboring blocks of 
20 data values in the old frame. This method can be used to 
search many neighbors or a few neighbors depending on the 
application. The counter scheme described in connection 
with Figures 27 and 28 can be used to determine the 
locations of those neighboring blocks. Although the edge 
25 motion illustrated in connection with Figures 41, 42, and 
43 shows the very same data values being moved in the tree 
structure of the decomposition, it is to be understood 
that in practice the values of the data values 
representing the same edge may change slightly with the 
3 0 movement of the edge. The video encoder takes this into 
account by judging corresponding data values using a 
motion data value threshold to determine if corresponding 
data values in fact do represent the same edge. By 
indicating edge motion and not sending the edge data 
3 5 values themselves it is possible to both increase the 
compression and also improve the quality of the 
decompressed image. 
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SIX COEFFICIENT QUASI -DAUBECHIES FILTERS 
The Daubechies six coefficient filters are defined by the 
six low pass filter coefficients, listed in the table 
below to 8 decimal places. The coefficients are also 
5 defined in terms of four constants, a, 0, 7 and e, where a 
= 0.10588942, 0 » -0.54609641, y = 2.4254972 
and € = 3.0059769. 





Daubechies 
coefficients 


Alternative 
r epr esentat ion 


Normalized 
coefficients 


Converted 
Coefficients 


a 


0.33267055 


1/e 


0.2352336 


30 










128 


b 


0.80689151 




0.57055846 


73 








128 


c 


0.45987750 




0.3251825 








128 


-d 


-0.13501102 


0(1 - oy)/€ 


-0.095467208 


-12 j 






128 


-e 


-0.08544127 


-ay/c 


-0.060416101 


-7 






128 


f 


0.03522629 


a/€ 


0.024908749 


3 










128 



Table 4 

15 The coefficients (a, b, c, -d, -e, f) sum to /I . The 
normalized coefficients sua to 1, which gives the filter 
the property of unity gain, which in terms of the 
alternative representation is equivalent to a change in 
the value of c to 4.2510934. These values can be 

20 approximated to any given precision by a set of fractions. 
In the example shown above, each of the normalized values 
has been multiplied by 128 and rounded appropriately, thus 
the coefficient a has been converted to -2L . Filtering 
is therefore possible using integer multiplications rather 

25 than floating point arithmetic. This greatly reduces 
implementation cost in terms of digital hardware gate 
count and computer software speed. The following 
equations show a single step in the filtering process, the 
outputs H and G being the low and high pass outputs, 

3 0 respectively: 

H 1 «aD 0 +bD 1 +cD 2 -dD 3 -eD 4 +fD 5 (egu. 72) 
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G,=-fD 0 -eD 1 +dD 2 +cD 3 -bD 4 +aD 3 (equ. 73) 

H, and G x are calculated as follows. Each data value D 
is multiplied by the relevant integer numerator (30, 73, 
41, 12 r 7 , 3) and summed as shown. The values of H and G 
5 are found by dividing the summations by the constant 128. 
Because 128 is an integer power of 2, the division 
operation requires little digital hardware to implement and 
only simple arithmetic shift operations to implement in 
software. The filters H and G are quasi-perfect 
10 reconstruction filters: 

a+b+c-d-e+f«l (equ. 74) 

-f-e+d+c-b+a»0 (equ. 75) 

a+c-e»-| (equ. 76) 

f-d+b=-| (equ. 77) 

15 Equation 74 guarantees unity gain. Equation 75 

guarantees that the high pass filter will generate zero for 
a constant input signal. Equations 76 and 77 guarantee 
that an original signal once transferred can be 
reconstructed exactly. 
2 0 The following equations show a single step in the 

inverse transformation: 

D 2 -2(-eH e -bG 0 +cH,+dG 1 +aH 2 -fG,) (equ. 78) 

D 3 ~2 (fHo+aCo-dHj+cGj-tbH^eGi) (equ. 79) 

As for the forward filtering process, the interleaved 
25 H and G data stream is multiplied by the relevant integer 
numerator and summed as shown. The output D data values 
are found by dividing the summations by the constant 64, 
which is also an integer power of 2. 

To calculate the first and last H and G values, the 
30 filter equations must be altered such that values outside 
the boundaries of the data stream are not required. For 
example, if H 0 is to be calcualted using the six coefficient 
filter, the values D., and D. 2 would be required. Because 
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these values are not defined, a different filter is used at 
the beginning and end of the data stream. The new filters 
are determined such that the reconstruction process for the 
first and last two data values is possible. The following 
5 pair of equations show the filter used to calculate the 
first H and G values: 

H 0 =cD 0 -dD I -eD J +f Dj (e q U . 80) 

G 0 =dDo+cD,-bD,+aD, ( equ . 81) 

The last H and G values are calculated with: 
10 H 3 = a D,+ bD,+ cD A - d D B (eq u. 82) 

G5-fD,-eD,+dD A +cD, (equ. 83) 

In this case, these equations are equivalent to using 
the non-boundary equations with data values outside the 
data stream being equal to zero. The following inverse 
15 transform boundary filters are used to reconstruct the 
first two and last two data values: 

D 0 -2({c-±)H 0 +{d+^)G 0 +aH 1 -fGj (ecu. 84) 

D i =2{{£-d)H 9 +{c-£)G Q +bH r eG l ) {equ. 85) 

D A -2(-eH r bG t +{c-£)H s +(d-±)G s ) {equ. 86) 

D B "2{fH t +aG A -(d+-£)H 5 +{c-±)G 5 ) (equ. 87) 



INCREASING SOFTWARE DECOMPRESSION SPEED 
A system is desired for compressing and decompressing 
video using dedicated digital hardware to compress and 

20 using software to decompress. For example, in a video mail 
application one user uses a hardware compression expansion 
card for an IBM PC personal computer coupled to a video 
camera to record a video message in the. form of a video 
message file. This compressed video message file is then 

25 transmitted via electronic mail over a network such as a 
hardwired network of an office building. A recipient user 
receives the compressed video message file as he/she would 
receive a normal mail file and then uses the software to 
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decompress the compressed video message file to retrieve 
the video mail. The video mail may be displayed on the 
monitor of the recipient's personal computer. It is 
desirable to be able to decompress in software because 
5 decompressing in software frees multiple recipients from 
purchasing relatively expensive hardware. Software for 
performing the decompression may, for example, be 
distributed free of charge to reduce the cost of the 
composite system. 
10 In one prior art system, the Intel Indeo video 

compression system, a hardware compression expansion card 
compresses video and a software package is usable to 
decompress the compressed video. This system, however, 
only achieves a small compression ratio. Accordingly, 
15 video picture quality will not be able to be improved as 
standard personal computers increase in computing power 
and/ or video bandwidth. 

The specification above discloses a method and 
apparatus for compressing and decompressing video. The 
20 software decompression implementation written in the 
programming language C disclosed in Appendix A only 
decompresses at a few frames per second on a standard 
personal computer at the present date. A method capable of 
implementation in software which realizes faster 
25 decompression is therefore desirable. 

A method for decompressing video described above is 
therefore modified to increase software execution speed. 
Although the b«19/32, a-11/32, c-5/32 and d«3/32 
coefficients used to realize the high and low pass forward 
30 transform perfect reconstruction digital filters are used 
by dedicated hardware to compress in accordance with an 
above described method, the coefficients b=5/8, a=3/8, 
c-l/8 and d-1/8 are used to decompress in software on a 
digital computer. The coefficients are determined as shown 
35 in the table below. 



♦ 
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a - 


l + v/3 ., 




8 


b = 






8 


c = 


Idl - 




8 


d = . 





84 - 

•3415(8) = 2.732 = 2 

8 

.5915(8) = 4.732 = I 

8 

•1585(8) - 1.268 = 1 

8 

• 0915 (8) = 0.732 = 1 

8 

5 Table 5 

An even start inverse transform digital filter in 
accordance with the present embodiment is: 

Do « 4[(b-a)Ho + (c-d)G 0 ] (equ . 88) 

where, for example, D 0 is a first inverse transformed data 
10 value indicative of a corresponding first data value of a 

row of the original image, and where Ho and G 0 are first low 

and high pass component transformed data values of a row of 

a sub-band decomposition. 

An odd end inverse transform digital filter in 
15 accordance with the present embodiment is: 

D> = 4f(c+d)H, - (a+b)G 3 ) (equ. 89) 

where, for example, D, is a last inverse transformed data 
value indicative of a corresponding last data value of a 
row of the original image, and where H, and G s are last low 
20 and high pass component transformed data values of a row of 
a sub- band decomposition. 

An odd interleaved inverse transform digital filter in 
accordance with the present embodiment is: 

- jH<x-l)-|G<x-l) + j H (x) + AG(x) (equ . 90) 

25 An even interleaved inverse transform digital filter 

in accordance with the present embodiment is: 

- -i H ( x - 1 ) + iG(x-l) + I H (x) + iG(x, (equ . 91) 

As indicated by equations 90 and 91, the odd and even 
interleaved inverse transform digital filters operable on 
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the same H and G values of the sub-band decomposition but 
generate the odd and even inverse transformed data values 
in a row between the even start and odd end filters of 
equations 88 and 89. 
5 Using the above even start, odd end, odd interleaved 

and even interleaved inverse transform digital filters, a 
frame rate of approximately 15 frames/second is realizable 
executing on a Macintosh Quadra personal computer having a 
68040 microprocessor. Digital filters using the 
10 coefficients b*=5/8, a-3/8, c=l/8 and d=l/8 may also be 
realized in dedicated digital hardware to reduce the cost 
of a dedicated hardware implementation where a slightly 
lower compression ratio is acceptable. 

To further increase software decompression speed when 
15 decompressing video on a digital computer, only two octaves 
of inverse transform are performed on video which was 
previously compressed using three octaves of forward 
transform* This results in the low pass component of the 
octave 0 decomposition. The low pass component of the 
20 octave 0 decomposition is a non-aliased high quality 
quarter size decimated version of the original image. 
Rather than performing octave 0 of inverse trans form , 
horizontal linear interpolation is used to expand each row 
of data values of the low pass component of the octave 0 
25 decomposition into twice the number of data values. To 
expand the number of rows, each row of interpolated data 
values is replicated once so that the total number of rows 
is doubled. In. some embodiments, interpolation techniques 
other than linear interpolation are used to improve image 
30 quality. For example, spline interpolation or polynomial 
interpolation may be used. 

To further increase software execution speed when 
decompressing video, luminance data values are decompressed 
using the digital filters of equations 88, 89, 90 and 91. 
35 The chrominance data values, on the other hand, are 

decompressed using even and odd interleaved reconstruction 
filters having a fewer number of coefficients than four. 
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In one embodiments, two coefficient odd interleaved Haar 
and even interleaved Haar filters are used. The even 
interleaved _Haar reconstruction filter is: 

D 0 ■ (H„ + G 0 ) (egu. 92) 

5 The odd interleaved Haar reconstruction filter is: 

D, = (Ho - G 0 ) (equ. 93) 

Because the above Haar filters each only have two 
coefficients, there is no boundary problem as is addressed 
in connection with an above-described method. Accordingly, 
10 another start inverse transform digital filter and another 
end inverse transform digital filter are not used. 

To increase software execution speed still further 
when decompressing video, variable-length SEND and 
STILL_SEND tokens are used. Data values are encoded using 
15 a Huffman code as disclosed above whereas tokens are 
generated in variable-length form and appear in this 
variable-length form in the compressed data stream. This 
allows decompression to be performed without first 
calculating flags. 
20 Figure 44 shows variable-length tokens used for 

encoding and decoding in accordance with some embodiments 
of the present invention. Because transitions from SEND 
mode to STOP mode or from STILL_SEND mode to STOP mode 
occur most frequently of the transitions indicated in 
25 Figure 44, the corresponding tokens consist of only one 
bit. 

In general, if an area changes from white to black in 
two consecutive frames of a video sequence and if the 
encoder is in LPF_SEND mode, then the difference between 
30 the corresponding data values after quantization will be 
much larger than 37. 37 is the maximum number encodable 
using the specific Huffman code set forth in connection 
with an above-described method. Because such a large 
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change in data value cannot be encoded, an artifact will 
be generated in the decompressed image for any change in 
quantized data values exceeding 37. Accordingly, the 
Huffman code in the table below is used in accordance with 
5 one embodiment of the present invention. 



HUFFMAN CODE 


qindex 


0 




lsl 


±1 


1S01 


±2 


IsOOl 


±3 


lsOOOl 




IsOOOOl 


±5 


IsOOOOOl 


±6 


laOOOOOOl 


±7 


lsOOOOOOO (|qindex|-8) 


±8 . . ±135 



Table 6 



In Table 6 above , the value (|gindex| - 8) is seven bits 
in length. The s in Table 6 above is a sign bit* 
This embodiment is not limited to video mail 

20 applications and is not limited to systems using dedicated 
hardware to compress and software executing on a digital 
computer to decompress. Digital circuitry of a general 
purpose digital computer having a microprocessor may be 
used to decode and inverse transform a compressed image 

25 data stream. The coefficients 5/8, 3/8 , 1/8 and 1/8 

independent of sign may be the four coefficients of four 
coefficient high and low pass forward transform perfect 
reconstruction digital filters used to transform image 
data values into a sub-band decomposition. 



WO 94/23385 



PCT/GB94/00677 



• 88 - 

Although the present invention has been described by 
way of the above described specific embodiments, it will be 
understood that certain adaptations, modifications, 
rearrangements and combinations of various features of the 
5 specific embodiments may be practiced without departing 
from the scope of the invention. Filters other than the 
four coefficient quasi-Daubechies filters can be used. In 
some embodiments, six coefficient quasi-Daubechies filters 
are used. Embodiments of this invention may, for example, 

10 be practiced using a one-dimensional tree structure, a two- 
dimensional tree structure, or a three-dimensional tree 
structure. Rather than testing whether or not a two-by-two 
block of data values is interesting, blocks of other sizes 
may be used. Three-by- three blocks of data values may, for 

15 example, be tested. Blocks of different sizes may be used 
in different octaves of a decomposition. In certain 
embodiments, there are different types of interesting 
blocks. The use of tokens in combination with use of a 
tree structure of a decomposition to reduce the number of 

20 data values encoded may be extended to include other tokens 
having other meanings. The "interesting with motion" token 
is but one example. Tree structures may be used in 
numerous ways to estimate the activity of a frame for rate 
control purposes. Numerous boundary filters, thresholds, 

2 5 encoder and decoder modes, token schemes, tree traversing 

address generators, quantization schemes, Huffman-like 
codes, and rate control schemes will be apparent from the 
specific embodiments. The above-described specific 
embodiments are therefore described for instructional 

3 0 purposes only and are not intended to limit the invention 

as set forth in the appended claims. 
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source/Bits. c 



/* 

Reading and writing bits from a file 

*/ 

^include "../include/xwave.h" 
^include "../include/Bits.h" 

Bits bopen(name,mode) 

String name, mode; 

{ 

Bits bits = (Bits)MALLOC(sizcof(BitsRec)); 

if((bits- > fp=fopcn(namc,modc))= =(FILE*)0)Eprintf( "Failed to open binary 
file\n"); /*change*/ 

bits- > bufsize =0; /*new*/ 

bits- > buf = (unsigned char)0; /•new*/ 

retum(bits); 

} 

void bcloseCbits) 
Bits bits; 



{ 

if(fclose(bits->fp)!=0) Eprintf(" Failed to close binary file\n"); /*was: 
fclose(bits- > fp)*/ 
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XtFree(bits); 

} 

void bread(bytes,num,bits) 

unsigned char "bytes; 
int num; 
Bits bits; 

{ 

int byte-O, bit»0,pull,b; 

bytes [byte] =0; 
while<num>0) { 

if (bits- > bufsize ==0) { 

pull = fgetc (bits- > fp); 
if(pull==EOF) 
{ 

/*printfCEOF\n"); Previously didn't check for 
EOF:bits- > buf = (unsigned char)fgetc(bits- > rp)*/ 

for(b=byte+l;b<num/8+l;b+ +) 
bytes [b]= (unsigned char)0; 

return; 
} 

bits- > buf « (unsigned char)pull; 
bits- > bufsize =8; 

} 

bytes|byte]=((l&bits-> buf)!=0)?bytes[bytej|(l < <bit):bytes[byte]&-(l < <bit); 

if (bit ==7) { bit«=0; byte++; bytes [by te]=0; } /* was bit= =8 ♦/ 

else bit++; 

bits- > buf = bits- > buf > > 1 ; 
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biis->bufsize~; 
num--; 

} 

} 

void bwrite(bytes,num,bits) . 

unsigned char *bytes; 
Lot num; 
Bits bits; 



int byte=O f bit=0; 
unsigned char xfer; 



while(num > 0) { 

if (bit==0) { 

x fer = bytes [byte + + ] ; 
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source/Color.c 
/* 

* Color routines 
*/ 

^include "../include/xwave.h" 
#defme GAMMA 1.0/2.2 

Int 

VisuaJClass[6] = {Pseud()Color,DiiwtColorJnjeColor,SuucColor.GraySca]e,StaticGray} 

/* Function Name: Range 

* Description: Range convert for RGB/YUV calculations 

* Arguments: old_x - old value (O..old_r-1) 

* old_r - old range <new_r 

* new_r - new range 

* Returns: old_x scaled up to new range 
•/ 

int Range(old_x,oId_r,new_r) 

int oldjc, old_r, new_r; 

{ 

retura((old_x*new_r)/oId_r); 

} 

/* Function Name: Gamma 

* Description: Range convert with Gamma correction for RGB/YUV calculations 

* Arguments: as Range + 

4 factor - gamma correction factor 
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* Returns: oId_x gamma corrected and scaJed up to new range 

int Gamma(old_x,old_r.new_r, factor) 

int old_x, old_r, new_r; 
double factor; 

{ 

return((int)((double)new_r*pow((double)old_xy(doublc)old_r,factor))); 

} 

/* Function Name: Dither 

* Description: Range convert with dithering for RGB/YUV calculations 

* Arguments: levels - output range (0..1eveis-l) 

* pixel - pixel value (0..K <8+precision-l) 

* x f y - dither location 

* precision - pixel range (0..1 < <8+precision-l) 

* Returns: dithered value (0..1cvcls-l) 

*' 

int Dither(level$,pixeI,x t y f precision) 
int pixel, levels, x f y, precision; 

{ 

int bits - 8+ precision, 

pixlev=pixel*levels, 

value =(pixlev> > bits) + ((pixie v-(pixlev&(- 1< < bits))) > > precision > global- > dither[x 
&15)ly&15]?l:0); 
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remra( value > = levels?levels-l : value); 

} 

/* Function Name: ColCvt 

* Description: Converts between RGB and YUV triples 

* Arguments: sre - source triple 

* dst - destination triple 

* rgb_yuv - convert direction RGB- > YUV True 

* max • range of data (max- 1.. -max) 

* Returns: alters dst. 
*/ 

void ColCvt(src,dst,rgb_yuv,max) 

short src[3], dst[3]; 
Boolean rgb_yuv; 
int max; 

{ 

double rgb_yuvjnat[2][3)[3] = {{ 
{0.299,0.587,0.114}, 
{-0.169,-0.3316,0.5}, 
{0.5,-0.4186,-0.0813} 

M 

{1,0,1.4021}, 

{1,-0.3441,-0.7142}, 

{1,1.7718,0} 

}>; 

int i f channel; 



for(channel=0;channel<3;channel++) { 
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double sum =0.0; 

for(i=0:i<3;i++) 
sum + = (double)(src(i])*rgb_yuv_mat(rgb_yuv?0: 1 ][channel] [ij; 

dstfchannel] = (int)sum < -max?-max:(ini)sum> raax-l?max-l :(shon)sum; 

} 

} 

/* Function Name: CompositePixel 

* Description: Calculates pixel value from components 

* Arguments: frame - Frame to be drawn on 

* x, y - coordinate of pixel in data 

* X, Y - coordinate of pixel in display 

* Returns: pixel value in colonnap 
*/ 

int CompositePixel(frame,x f y,X,Y) 

Frame frame; 
int y, X t Y; 

{ 

Video vid = frame- > video; 

int channel = frame- > channel, pixel, value =0; 

if (channel! =3) { 

pixel = (int)vid- > data(channel] [frame- > frame][Address2(vid t channel,x,y)] + (128< < vid- 
> precision); 

value = Dither(global- > levels.pixeLX, Y, vid- > precision); 
} else for(channel=0;channel<3;channel + *f) { 
im 
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levels = vid- > type = = RGB?global- > rgb_Ievels:globaJ- > yuv_levels[channcl]; 

pixel =(int)vid- > daia[channe]][frame- > frarae][Address(vid,channel,x,y)] +(128 < < vid- 
> precision), 

vaJue = levels*value+Dither(levels,pixel,X,Y,vid-> precision); 

} 

return(value); 

} 

void InitVisualO 
{ 

Display *dpy = XtDisplay(global- > toplevel); 

int scrn=XDefaultScreen(dpy), class =0, depth=8, map, i, r, g, b, y, u, v; 
String 

VisuaJNamesI6] - { "PseudoColor", "DirectColor", "TroeColorVStaticColor", "Grayscale". 
"StaticGray"}; 

XColor color, 

global- > visiirfo=(XVisuaJlnfo *)MALLOC(sizeof(XVisualInfo)); 
while(dcpth>0 

&&!XMatchVisnallnfo(dpy,scrn,depth,Visuaiaass[class],global- > visinfo)) 
if (class = =5) {class =0; depth-;} else class++; 
DprintfC" Visual: %s depth %d\n",VisualNames[class] .depth); 
global- > palettes = <Palene)MAIlX)C(sizeof(PaletteRec)); 
strcpy(global- > palettes- > name, "Noimal"); 
global- > palettes- > next = NULL; 
global- > no_pals = 1 ; 
switch(global- > visinfo- > class) { 
case TrueCoIor: 
case DirectColor: 
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case StaticColor: 
case Grayscale: 

rprintf(stderc," Unsupported visual rype: %s\n",VisualNames[class]); 
exitO; 
break; 
case PseudoColor: 

global- > levels = global- > visinfo- > colormap_size; 

global- > rgbjevels =(int)pow((double)g!obal- > levels, 1 .6/3.0); 

for(map=0;map<2;map++) { /* rgb non-gamma and gamma maps */ 

global- > cmaps[map] = XCreateColonnap(dpy,XDefaultRootWindow(dpy), global- > visinfo 
->visual,AllocAll); 

for(r =0;r< global- > rgb Jevels;r+ +) 

for(g =0;g < global- > rgb Jevels;g + +) 

for(b=0;b < global- > rgb Jevels;b++) { 

color.pixel =(r*global- > rgb_levels +g)*global- > rgbjevels +b; 

color.red=(map&l)?Ganima(r, global- > rgb Jevels,65536.GAMMA):Rangc(r, global- > rg 
bjevels.65536); 

color.green=(map&l)?Gamma(g,global->rgbJevels,65536,GAMMA):Range(g,globaJ-> 
rgb_levels,65536); 

color.blue=(map&l)?Gamma(b,global- > rgbJevels,65536,GAMMA):Range(b,global- > r 
gbjevels.65536); 

color, flags = DoRed | DoGreen | Dofilue; 

XStoreColor(dpy, global- > cmaps[map] f &color); 

} 

color.pixel =global- > levels-1; 
color, red = 255 < <8; 
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color.green=255< <8; 
color.biue=255< <8; 
color.flags=DoRsd | DoGreen | DoBlue; 
XStoreColor(dpy, global- > cmap$[map],&color); 

} 

for(map=2;map<4;map++) { /* mono non-gamma and gamma maps */ 

global- > cmaps(map] = XCreateColormap(dpy .XDefaultRootWindow(dpy) .global- > visinfo 
-> visual, Alloc All); 

for(i =0;i < global- > visinfo- > colormap < _size;i+ +) { 
color, pixel =i; 

color.red=(map&l)?Gamma(i,global- > levels,65536,GAMMA):Range(i,global- > levels,6 
5536); 



color.green=(map&l)?Gamma(i,global-> levels,65536,GAMMA):Range(i,global- > levels 
.65536); 

color.blue =(rnap&l)?Ganima(i,global- > levels,65536,GAMMA):Range(i,global- > levels, 
65536); 

color.flags=DoRed | DoGreen | DoBlue; 
XStoreCoIor(dpy,global- > cmaps[map],&color); 

} 

} 

global- > yuvjevels[0] = (int)pow((double)global- > levels, 1 .0/2.0); 
global- > yuv_levels[l] = (int)pow((double)global- > levels, 1 .0/4.0); 
global- > yuv_levels(2J = (int)pow((double)global- > levels, 1 .0/4.0); 
for(map=4;map<6;raap++) { /* yuv non-gamma and gamma maps */ 



global- > cmaps[map] =XCreateColormap(dpy,XDefaultRootWindow(dpy),global- > visinfo 
- > visual,AIlocAll); 

for(y = 0;y < global- > yuv Jevels(0J ;y + + ) 
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for(u =0:u < global- > yuvjevels[l];u + +) 

for(v=0;v < global- > yuv_levels[2];v+ +) { 
short 

src(3] = {(sbon)(Range(y.global- > yuv_levels[0],65536)-32768), 

(shon)(Range<u,global- > yuv_levels[l],65536)-32768), 

(shon)(Range(v,global- > yuvJevels(2],65536)-32768)}, dst[3]; 

ColCvt(sTC,dst,False,65536/2); 

color.pixel =(y 'global- > yuv_levels[ 1] +u)*global- > yuvjevels[2] + v; 

OTlor.red=<roap<fcl)?Ganmia((im)dst^ 
8; 

color.green = (map& 1 )?Gamma((int)dst[ 1] + 32768,65536,65536,GAMMA): (im)dst[lJ+32 
768; 

color.bluc = (raap& l)?Garoma((int)dst(2] + 32768,65536,65 536,GAMMA):(int)dst[2]+327 
68; 

color, flags = DoRed J DoGreen j DoBlue; 

XSioreColor(dpy .global- > cmaps[map] .itcolor); 

} 

color.pixel = global- > levels- 1 ; 

coloured = 255 < <8; 

color.green = 255 < <8; 

color.blue=255< <8; 

color. flags=DoRed | DoGreen | DoBlue; 

XStoreCoIor(dpy,global- > cmaps[map],&color); 

} 
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global- > palettes- > mappings = NULL; 
break; 
case StaticGray: 

global- > levels= 1 < < depth; 

for(i =0;i < 6;i + + ) global- > cmapsfi] = XDefaultColonnap(dpy ,scrn); 
color.pixel=0; 

X(^eryColor(dpy f XDefaultColonnap(dpy,scni) t &color); 
if (color.red==0 && color. green= =0 && color. blue = =0) 
global- > palettes- > mappings = NULL; 
else { 

global- > palettes- > mappings = (Map)MALLOC(si2eof(MapRec)); 

global- > palettes- > mappings- > start =0; 

global- > palettes- > mappings- > finish = global- > levels- 1 ; 

global- > palettes- > mappings- >m=-l; 

global- > palettes- > mappings- > c - global- > levels-1 ; 

global- > palettes- > mappings- > next = NULL; 

} 

break; 

} 

} 



Colonnap ChannclCmap(channcl. type, gamma) 



int channel; 
VideoFormat type; 
Boolean gamma; 



{ 

Colormap cmap; 



if (channel!=3 1 1 type == MONO) { 

if (gamma) cmap=global->cmaps(global->cmaps(2] = =NULL?3:2J; 
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else cmap = global- > cmapsfglobal- > cmaps[3] = = NULL?2:3]; 
} else if (type == RGB) { 

if (gamma) cmap = global- > cmapslglobal- > cmaps[0] = = NULL? 1:0]; 
else cmap = global- > cmapslglobal- > cmaps(l) = = NULL?0:1]; 

} else { 

if (gamma) cmap=global->cmaps[globaJ->cmapsl4] = =NULL?5:4]; 
else cmap = global- > cmaps(globaJ- > cmaps[5] = = NULL74 :5] ; 

> 

return(ciriap); 
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source/Convert.c 



#include "../include/xwave.h" 
shon cti(c) 
char c; 
{ 

renirn((short)(c) A -128); 

} 

char itc(i) 
short i; 
{ 

static int errors =0; 
if (i<-128 || i>127) { 
if (errors = =99) { 

DprintfOOO Conversion overflows\n"); 

errors -0; 
} else errors++; 
i=(i<-128)?-128:127; 

} 

retura((char)(ri28)); 
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source/Convolve3.c 



/• 

2D wavelet transform convolver (fast hardware emulation) 
New improved wavelet coeffs : 11 19 5 3 

*/ 

^include ■ . . /inc lude/x wa ve . h " 
/* Function Name: Round 

* Description: Rounding to a fixed number of bits, magnitude rounded down 

* Arguments: number - number to be rounded 

* bits - shifted bits lost from number 

* Returns: rounded number 
•/ 

short Round(number,bits) 

int number; 
int bits; 

{ 

if (bits= =0) return((shon)number); 

else return((shon)(number+(l< <bits-l)-(number<0?0:l) > > bits)); 

} 

/* Function Name: Convolve 

* Description: Perform a wavelet convolution on image data 

* Arguments: data - data to be transformed 

* dim - convolution direction 
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* size - size of image data 

* oct_src, oct_dst - initial and final ocuve numbers 

* Returns: data altered 
•/ 

void Convolve(data,dirn,size,oct_src,oct_dst) 

short *data; 

Boolean dim; 

ini size [2], oct_src, oct_dst; 

{ 

int tabI4][4], addr[4] = {-1.-1,-1,-1}, index, mode, i, j, oct, orient, 
area=size[0]*size[l]; 

Boolean fwd_rev = oct_src < oct_dst; 

int windows! 12][5]={ 

{1,2,3,-4,2}, /* 0 - normal forward 0 ♦/ 
{4,-3,2,1,3}, /• 1 - normal forward 1 */ 
{1,-2,3,4,2}, /* 2 - normal reverse 0 •/ 
{4,3,2,-1,3}, /* 3 - normal reverse 1 */ 
{2,3,4,-4.3}, /* 4 - end forward 0 */ 
{4,-4,3,2.4}, /* 5 - end forward 1 */ 
{2,2,3,-4,2}, /* 6 - start forward 0 •/ 
{4,-3,2,2,3}, /• 7 - start forward 1 •/ 
{3,-4,-4,3,4}, /* 8 - break reverse end dim == False*/ 
{4,3,-3,-4,3}, /* 9 - break reverse start dim == False */ 
{-3,-4,4,3,4}, /* 10 - break reverse end dirn==True •/ 
{-4,3,3,-4,3}, /* 11 - break reverse start dim==True */ 

}, win[3]; /* 12 - no calculation */ 

for(ocl=oct_src;oct! =oct_dst;oct+ =(fwd_rev?l:-l)) { 
long shift=oct-(fwd_rev?0:l); 
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for(orient=0;orieni<2;orient++) { 

Boolean x_y = fwd_rev= =(orient= =0); 

for (index=0:index<(area> >(shift< < l));index + +) { 

long major, minor, value, valuex3, valuexll, valuexl9. valuexf; 

major = index/(size[x_y?0: 1 ] > > shift); 
minor=index-major*($ize[x < _y?0:l]> > shift); 
for(j=0;j<3;j + +) winfj>12; 
switch(minor) { 
case 0: break; 

case 1: if (!fwd_rev) win(0]=dirn?ll:9; break; 

case 2: if (fwd_rcv) { win[0]=6; win[l]=7; }; break; 

default: 

if (minor + 1 = =size[x_y?0: 1] > > shift) { 

if (fwdrev) { win[0]=4; win{l]=5; } 

else { win|0J=2; win[l]=3; win(2] «dira?10:8; } 

} else if (fwd_rev) { 

if ((l&minor)= =0) { win[0]=0; win[l] = l; } 

} else { 

if ((l&minor)!=0) { win(0]=2; win(l] = 3; } 

} 

} 

addr[3&indexj - (x_y?minor: major) + size(O) *(x_y?major:minor) < < shift; 
value = (int)data [addr[3&indcx]] ; 

valuex5= value +( value < <2); 

valuex3 = vaJue + (value < < 1); 

valuex 1 1 = valuex3 + (value < < 3) ; 

valuexl9=valuex3+(vaJue< <4); 

tab[3&index][3] = fwd_rev || !dirn?valuex3:valuexl9; 

tab[3&index][2] = fwd_rev || dirn?valuex5: valuexll; 
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tab[3&iDdcx][l] = fwd_rev || !dira?valuexl9:valuex3; 
tab(3«Stindex](0] = fwd_rev || dirn?valuexll.valuexi; 
for(j=0;j<3 && win[j]! = 12;j + +) { 
int conv=0; 



for(i=0;i<4;i++) { 

int wave=dirn?3-i:i; 



conv + = negif(0 > windows[win[j]]Iwave],tab[3&index + abs(windows[win{j]][i])][wave]); 
} 

data[addr[3&index + windows[win[j]][4]]] =Round(conv,fwd_rev?5: win[j] > 113 A); 
) 

) 
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source/Copy.c 



Copy video, includes direct copy, differencing, LPF zero, LPF only, RGB-YUV 
conversion and gamma correction 



^include 
^include 
extern int 
extern void 



"../include/xwave.h" 
"Copy.h" 
Shift(); 
CoICvtQ; 



void CopyVideoCtxl(w,closure,call_data) 



Widget w; 
caddrj closure, calljiata; 



CopyCtrl Ctrl « (CopyCtrl)closure; 

Video new=CopyHcadcr(ctrl-> video), src-ctri-> video; 

int frame, channel, i, x, y, X, Y, map[256]; 

if (global- > batch = = NULL) 
Ctrl- > mode = (int)XawToggleGetCunent(ctrl- > radioGroup); 
strcpy(ncw- > namcctrl- > name); 
strcpy(new- > files,new- > name); 
switch(ctrl->mode) { 
case 1: DprintfCDirect copy\n"); 

new- > UVsample[OJ =ctrl- > UVsamplefOJ; 

new- > UVsamplefl J =ctrl- > UVsampiell]; 
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break; 

case 2: Dprintf( w Differences\n M ); 
break; 

case 3: DprintffLPF zero\n n ); 

break; 

case 4: DprintfCLPF oniy\n"); 

new- > trans. type - TRANS_None; 

new- > size[0]=new- > size[0] > > new- > trans, wavelet. spacefO]; 

new- > sizefl] = new- > sizejlj > > new- > trans. wavelet.spaccfO]; 

break; 

case 5: DprintfrRGB-YUV\n"); 

new- > type ~ new- >typc= = YUV7RGB: YUV; 
new- > UVsamplefO] =0; 
new- > UVsamplefl] =0; 
break; 

case 6: Dprintf("Gamma conversion^"); 

new- > gamma = !new-> gamma; 
for(i«0;i<256;i++) 
map[i] = gamma(i,256, new- > gamma?0.5 :2.0); 

break; 

} 

if (new->disk==True) SaveHeader(new); 
for(frame«0;frame<ncw->sizcr2];frame++) { 

Ge tFrame(src , frame) ; 

NewFrame(new,firame); 

swhch(ctrI->mode) { 

case 1: 

for(channel=0;channcl< (new- > type = =MONO?l:3);channel++) { 

int si2e = Size(new,channel f O)*Size(new,channeU); 
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for(y = 0;y<Size<new,channel,l);y + +) 

for(x =0:x < Size(new,channel.O);x + + ) 

new- > daiafchannel] [frame] [x + Size(Dew,channel,0)*y] = src- > data[channel][frame][Shift( 
x ,src- > type - = YUV && 

channel! =0?new- > UVsample(0]-src-> UVsample[0]:0)+Size(src,channel,0)*Shift(y,src- 
> type == YUV && channel! = 0?new->UVsample[l]-src->UVsampie[l]:O)]; 

} 

break; 

case 2: 

for(channcl =0;chairoel < (new- > type = = M0N071 :3);channel + +) { 

int 

size =Size(Dew, channel, 0)*Size(new,channel t l); 

for(i=0;i<sizc;i++) 

new- > data[channel][fhune][i] = src- > data[channel][frame][i]-(frame- =0?0:src- > datajch 
annel][frazne-l][i]); 

} 

break; 

case 3: 

for(channel=0;channel< (new- > type = = M0N0?l:3);channel++) { 

int 

size = Size(new,channel,0)*Size(new,channcI,l); 

for(i=0;i<size;i++) { 

x = i % Size(new,channel,0); 

y =i/Size(new,channel,0); 

if 

(x%(l < < new- > trans, wave let. space [new- > type= =YUV && channel! =0?1:0])= =0 
&& y%(l< < new- > trans. wavelet. space[new- > type = = YUV && 
channel! =0?1:0])==0) 
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new- > data[channel] [frame] [i] = 0; 

else 

new- > data[chanDel][frame]{i] = src- > data[channel][frame][i]; 

} 

} 

break; 

case 4: 

for(channel =0;channel < (new- > type = = M0N071 :3);channel + +) { 

int 

size=Size(new,channel,0)*Size(new,channel,l); 

for(i=0;i<size;i++) { 

x=i%Size(new,channel,0); 

y = i/Size(ncw,channel.O); 

new- > dau[chanDel][frame][i] =src- > data[channel][frame][(x +(y < < new- > trans. wavele 
t.space[0))*Size(new,channcl,0)) < < new- > trans. wavelet. spaceJO]]; 

} 

> 

break; 

case 5: for(X=0;X<new->size[0];X++) 
for(Y=0;Y<new->size[l];Y++) { 

sbon srcjriple[3], dst_triple[3]; 

for(channel = 0;channel < 3 ;channel + + ) 

src_triple [channel] = src- > datafchannel] [frame] [Address(src, channel, X, Y)] ; 

ColCvt(src jriple,dst_triple,new- > type = = YUV, 1< < 7 + new- > precision); 

for(cnannel =0;channel< 3;channel+ +) 

} 

SUBSTITUTE SHEET (RULE 26} 
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break; 

case 6: 

for(channel =Q;channel < (new- >rype= =MONO?l :3);channel+ +) { 

int 

si2e = Si2e(new,channel.O)*Size(new,channeKl); 

for(i=0;i<size;i++) 
new- > data[channel][frame][i] =map[src- > data(chanDel][frame][i] + 128J-128; 

} 

break; 

> 

if (frame >0) FrecFrame(src, frame- 1); 
SaveFrame(new , frame); 
FrccFrame(new,frame); 

} 

FrecFrame(src,src- > size[2]-l); 
new- > next = global- > videos; 
global- > videos = new; 

} 

void BatchCopyCtrl(w f closure, call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

CopyCtrl Ctrl = (CopyCtrl)closure; 

if (ctrl- > video = = NULL) 
Ctrl- > video- Find Video(ctrl- > src_nanie, global- > videos); 
CopyVideoCtrl(w,closure,call_data); 

} 
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CopyCtrl InitCopyCtrl(name) 

String name; 

{ 

CopyCtrl Ctrl = (CopyCtrl)MALLOC(sizeof(CopyCtrlRec)); 

strcpy(ctrl- > src_name,name); 
strcpy(ctrl- > name, name); 
Ctrl- > modes l; 

return(ctrl); 

} 

#defme COPYJCONS 17 
void CopyVideo(w,closure,call_data) 

Widget w; 

caddr_t closure, calldata; 

{ 

Video video =(Video)closure; 

CopyCtrl ctrl =InitCopyCtrl(video-> name); 

Numlnput UVinputs - (NuinInpui)MALLOC(2*sizeof(NumInputRec)); 
Message msg = NewMessage(ctrl- > name , NAMELEN) ; 
XtCallbackRec destroy_callO ■ { 
{Free,(caddrj)ctri} t 

{Free,(caddr_t)UVinputs} , 
{CloseMessage, (caddrj)msg} , 
{NULL.NULL}, 

}; 

Widget shell = SheIlWidget("copy_video" ,w,SW_beIow,NULL,destroy_call), 
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form = Format Widget("cpy_fonn". shell), widgetsfCOPYJCONSJ; 
FonnJtem itemsQ = { 

{ •cpyjrancer , "cancel" ,0.0,FW_icon,NULL} , 
{ "cpy_confirm" , "confirm" , 1 ,0,FW_icon,NULL} , 
{"cpy_tiUe","Copy a video", 2,0,FWJabel,NULL}, 
{"cpy_vid Jab", "Video Name:",0,3,FWJabel,NULL}, 
{"cpyjext",NULL,4,3,FW_text.(String)msg}, 

{ "cpy _copy " , "copy " ,0,5 ,FW joggle .NULL} , 
{"cpy_difr,"dilT,6,5,FWjoggle,(String)6}, 
{"cpyJpf_2ero","lpf_2ero",7,5,FW_toggle,(String)7} t 
{ "cpyjpf.only " , "lpf_only",8.5,FWjoggle,(String)8}, 
{"cpy_color"."coIor_space",9,5.FWjoggle f (String)9}. 

{ "cpy_gamma" , "gamma " , 10,5,FW_toggle,(String)10}, 

{ "cpy_UVO_int" ,>^lL,0,6,FW_integer,(Siring)&UVinputs[0]} , 

{ "cpy_UVO_down",NULL, 12,6,FW_down,(String)&UVinputs[0]} , 

{"cpy.UV0_up".mJIX,13,6,FV_up,(Strmg)&UVinputs[O]}, 

{ "cpy_UVl_int " , NULL,0, 14.FW>teger,(String)&UVinputs[ 1]}, 

{ "cpyJJVldown" .NULL, 12,14 ,FW Jown,(Strmg)&UVinputs[l}} , 
{"cpy_UVl_up",NUIX,16,14,F^_up f (String)&UVinputs{lJ}, 

}; 

XtCallbackRec callbacks!] = { 
{Destroy , (caddrj)shell} , 
{NULL.NULL}, 
{Copy VideoCtrl,(caddi _t)ctrl} , 
{Destroy,(caddrj)sheIl} , 
{NULL.NULL}, 

{NULL.NULL}, {NULL.NULL}, {NULL.NULL}, {NULL.NULL}, 
{NULL.NULL}, {NULL.NULL}. 

{NumlncDec,(caddrj)&UVinputs{OJ}, {NULL.NULL}, 



WO 94/233*5 



PCT/CB94/00677 



- 115- 

{NumIncDcc,(caddr_t)&UVinputs(0]}. {NULL, NULL}, 
{NumJDcDcc,(caddr_t)&UVinputs[l]}, {NULL, NULL}, 
{NumlDcDec,(caddr_t)&UVinpuis(l]}, {NULL.NULL}, 

}; 

Dprintf("CopyVideo\n"); 

msg- > rows = 1 ; msg- > cols = NAME_LEN; 
Ctrl- > video * video; 

UVinputs[OJ. format ss'UV sub-sample X: %d"; 

UVinputs[0].min=O; 

UVinputs[0].max=2; 

UVinputs[0]. value = &ctrl->UVsample(0]; 
UVinputsIl]. format = "UV sub-sample Y: %d"; 
UVinputsIl].min=0; 
UVinputs[ 1J .max = 2 ; 

UVinputsf 1]. value = &ctrl->UVsample[l]; 

Ctrl- > UVsample[0] = video- > UVsample[0]; 
ctrl- > UVsample[l]= video- > UVsamplell]; 
FillForm(form,COPYJCONS,items,widgets,callbacks); 
ctrl- > radioGroup = widgets[5] ; 
XtSetSensitive(widgets[6] .video- > size[2J > 1); 
XtSetSensitive(widgets(7], video- > trans, type! =TRANS_None); 
XtSetSensitive(widgetsI8], video- > trans.type! =TRANS_None); 
XtSetSensitive(widgetsl9] .video- > type! = MONO); 
XtSetSenshive(widgetsI10],video- > type! - YUV && 
video- > trans.type = = TRANS_None); 
XtPopup(shell.XtGrabExclusive); 

}; 
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source/Frame. c 



/* 

Frame callback routines for Destroy 

*/ 

^include " . ./include/xwave.h" 

^include < XI 1/Xmu/SysUtiI.h > 

^include <pwd.h> 

extern void CvtlndexO; 

extern Palette FindPaletteO; 

extern void SetSensitiveO; 

typedef struct { 
Frame frame; 

int frame_number, framc_zoom, frame_p alette, frame_channel; 
} ExamCtrlRec, *ExamCtrl; 

void FrameDestroy(w,closure,calI_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

Frame frame =(Frame)closure; 

void CleanUpPointsO, FrameDeleteO; 

Dprintf("FrameDestroy\n"); 
frame- > point- > usage-; 
if (frame- > rasg! = NULL) { 
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frame- > msg- > shell = NULL; 
CloseMessagc(NULL.(caddr_t)frame- > msg.NULL); 

} 

if (frame- > point- > usage = =0) CleanUpPoints(&global-> points); 
XiPopdown(frame- > shell); 
XtDestroy Widget(frame- > shell); 
FrameDekie(&gIobal- > frames, frame); 

} 

void CleanUpPoints(points) 



Point *points; 
{ 



Point dummy = *points; 

if (dummy! ■ NULL) { 

if (dummy- > usage < 1) { 

♦points «= dummy- > next; 
XtFrec(dummy); 
CleanUpPoints(points); 
} else CleanUpPoints(&((»points)->next)); 

}; 



void FrameDelete(frames,frame) 
Frame *frames, frame; 

{ 

if ('frames! = NULL) { 
if (*frames= = frame) { 
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int number = frame- > frame; 

frame- > frame =-1; 
FreeFrame(frame- > video, number); 
•frames = frame- > next; 
XlFree(frame); 
} else FrameDelete(&(*frames)->next,fnunc); 



void ExamineCtrl(w, closure, call_data) 

Widget w; 

caddrj closure, calljiata; 



{ 



ExamCtrl Ctrl = (ExamCtrl)closure; 
Ai% argsfl]; 

if (ctrl- > frame- > frame! »ctrl- > frame_number-ctrl- > frame- > video- > start) { 
int old_frame = Ctrl- > frame- > frame; 

ctrl- > frame- > frame = Ctrl- > frame_number-ctrl- > frame- > video- > start; 
FrceFrame(ctrl- > frame- > video,old_frame); 
GetFrame(ctrl- > frame- > video,ctrl- > frame- > frame); 

} 

Ctrl- > frame- > zoom = Ctrl- > frame_zoora; 
ctrl- > frame- > palette = Ctrl- > frame jjaleoe; 
Ctrl- > frame- > channel =ctrl- > framejrhannel; 
XtSetArg(args[0] f Xt>n)itmap t UpdatcImagc(ctrl- > frame)); 
XtSetValues(ctrl- > frame- > image_widget,args, ONE); 
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XtSetArg(args(0],XLNcolonnap,ChannelCmap(ctrl- > frame- > channel. Ctrl- > frame- > vide 
o- > type , Ctrl- > frame- > video- > gamma)); 

XtSetValues(ctrl- > frame- > shell, args, ONE); 

if (Ctrl- > frame- > msg! = NULL) UpdateInfo(ctrl- > frame); 

} 

Idefine EXAMJCONS 13 
void Examine(w,closure,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

ExamCtri ctrl=(ExamCtrl)MALLOC(si2eof(ExamQrIRec)); 
Numlnput num_inputs = (NumInput)MALLOC(2*sizeof(^^ 
XtCallbackRec destroy_callQ-{ 

{Free,(caddr_t)ctrl}, 

{Free,(caddr_t)num_inputs}, 

{NULL.NULL}, 
} , pal_call[2*global- > no_palsJ; 

Widget sheU =SheUWidget("examine",w,SW_below,NULL,destroy_call), 

form - FonnatWidgetCexam_form" .shell), widgets[EXAM JCONS] , 
pal_widgetslglobal->no_pals], pal_shell; 
Frame frame = (Frame )clo sure; 
Fonnltem itemsQ={ 

{ "examjancel", "cancel* ,0,0,FWjcon,NULL} , 
{ "cxara_confinn", "confirm" , 1 ,0,FW_icon t NULL} , 
{ "exam Jabel " , "Examine 9 ,2,0,FWJabel,NULL} , 
{"exam^ch Jab", "Channel :\0,3,FWJabel,NULL}, 

{ "exam_ch_bm" .ChannelName[frame- > video- > type] [frame- > channel] ,4,3 ,FWJ>utton, " 
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cxam_cng_ch"}, 

{"exam_paljab". "PaJettc : \ .0,4.FW_label,NULL} . 

{ "exajn_pal_bm",FindPalene(global- > palenes, frame- > palene)- > name,4,4,FW_bunon, " 

exam_cng_par}, 

{ " exam_zjm ", NULL, 0,6 ,FW_inieger , (S triDg)<Scnum_inputs [0] } , 
{ "exam_2_dowm " .NULL, 8,6,FW_down, (Siring)&num_inputs(0] } , 
{' , exam - z_up^NULL,9,6,FW_up,(String)&nu^l_inputs(0]}, 
{"exam_20om_int" ,NULL,0,8,FW_integer,(String)&Dum_inputs[l]} , 
{"cxam_20om - dowm\NlJlX,8,8 f FW_down,(String)&num_inputs^ 
{ "exam_zooni_up" ,NU11, 12,8,FWjip,(String)&nuin Jnputsll]} , 

}; 

Menu! tern paljnenu [global- >no_pals]; 
XtCallbackRec callbaclcsQ = { 

{Destroy ,(caddx_t)shell} , 

{NULL.NULL}, 

{ExamineCtrl,(caddr_t)ctrl}, 

{Destroy,(caddrj)shell}, 

{NULL.NULL}, 

{NumIncDec,(caddij)&uum_inpuis[0]}, {NULL, NULL}, 
{NumIncDec,(caddr_t)&nunj_inpuisIO]}, {NULL.NULL}, 
{NumlDcDec,(caddrJ)&num_iiq)utsfl]}, {NULL.NULL}, 
{NumlncDec .(caddr J)&num_inputs[ 1 ] } , { NULL, NULL} , 

}; 

int i f width =0; 

Palette pal = global- > palettes; 

XFontStnict *font; 

Arg args[l]; 

caddr J dummy[globaI- > no _pals] , dummy2 [global- > no j)alsj ; /* 

gcc-mc6S020 bug avoidance */ 

DprintfCExamineta''); 
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Ctrl- > frame = frame; 

Ctrl- > frame_number= frame- > frame + frame- > video- > start; 
Ctrl- > frame_zoom = frame- > zoom; 
Ctrl- > frame_palette = frame- > palette; 
Ctrl- > frame ^channel = frame- > channel; 
num_inputs[0]. format = "Frame: %03d"; 

num_input5[0] .max = frame- > video- > start + frame- > video- > size[2]-l ; 

num_inputs[0] .min = frame- > video- > start; 

num_inputs[0] . value = &ctrl- > frame_mimber; 

num_inpu ts [ 1 ] . format = * Zoom : %d"; 

num_inputs[l].max-4; 

num^inputsIlJ.min^O; 

aum_inputs [ 1 ] . value =&ctrl- > frame_zoom; 

FaiForm(fonn,EXAMJCONS^teim,widgets f caUbacks); 

font = FindFont(widgets[6]); 
foKi s =0;paI!=NULL;pal=pal->next t i++) { 

pal_menu[i] . name = pal- > name; 

pal_menu[i] . widgetClass - smeBSBObjectClass; 

pal_mcnu[i] .label = pal- > name; 

pal jnenu[i] .hook = NULL; 

pal_call[i*2], callback = SimplcMenu; 

pal_callli*2]. closure = (caddr_t)&ctrl- > frame j>alette; 

pal_call[i*2 + 1]. callback = NULL; 

pal_caJl[i*2 + 1] .closure ■ NULL; 

wklth=TextWidth(width,pal- > name,font); 

} 

pal_shell = ShelIWidgctCexam_cng ^j)al" t shell,SW_menu t NULL t NULL); 
FiIlMenu(pal_shell f global- > noj>als,paljnenu,pal jvidgets,pal _call); 
XtSetArg(argslO] , XtNwidth, 2 + width); 
XtSetValues(widgets[6],args f ONE); 
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if (frame- > video- > type = = MONO) XtSetSeositive(widgets(4], False); 
else { 

Menultem ch_menu{4]; 
Widget 

ch_shell = ShellWidget( B exam_cng_ch",shell,SW_menu,NULL,haJLL), ch_widgets(4); 
XtCallbackRec ch_call(8]; 

foot= FindFont(widgets[4]); 
width »0; 

for(i=0;i<4;i++) { 

ch_menu[i].name =ChannelName[frame- > video- > typejfi]; 
ch_menu[i] . widgetClass - smeBSBObjectClass; 
ch_menu[i] .label =ChannelName [frame- > video- > type][i]; 
ch_menu[i] .hook =(caddr_t)&ctrl- > framejrhannel; 
ch_call[i*2]. callback =SimpleMenu; 
ch_callIi*2].closure - (caddrj)&ctri- > frame_channel; 
chcall[i*2+ l].callback=NULL; 
ch_call[i*2+ l].closure=NULL; 

width =TextWidth(width,ChannelName(frame- > video- > rype][i],font); 
} 

FillMenu(ch_shell,4,ch_menu,ch_widgets,ch_call); 
XtSetArg(args[OJ ^XtNwidth,2 + width); 
XtSetValues(widgets[4],args t ONE); 

} 

XtPopup(sbell,XtGrab£xclusive); 

} 

void FramePointYN(w, closure ,call_data) 



Widget w; 

caddr_t closure, call_data; 
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{ 

Frame frame = (Frame)closure; 
Arg args[l]; 
Pixmap pixmap; 

Display *dpy = XtDisplay(global-> toplevel); 
Icon point^y = Findlcon("point - y "), 

point_n = FindIcon( *point_iT); 

DprinttfTramePointYNXn"); 

frame- > point_switch= ! frame- > point_switch; 

XtSetScnsitive(frame- > image jvidget, frame- > point switch); 

XtSeiArg(args[0] .XtNbitmap, (frame- > point_switch?point^:point_n)- > pixmap); 

XtSetVahies(w,aigs,ONE); 

XtSetArg(args[0] , XtNbitmap,&pixmap); 

XtGetValues(frame- > image_widget,args,ONE); 

UpdatePoint(dpy,frame,pixmap); 

XtSetArg(args[0] , XtNbitmap.pixmap); 

XtSetVahies(frame- > image_widget, args , ONE); 

if (frame- > msg! = NULL) Updatelnfo(frame); 

} 

void NewPoint(w,closure,calljiatt) 

Widget w; 

caddr J closure, calljiata; 

{ 

Frame frame = (Frame)closure; 
Video vid= frame- > video; 
void UpdateFramesO; 
int *posn=(int *)calljiata, 

channel = frame- > channel = = 3?0: frame- > channel; 
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posn{0)=posn[0]> > frame- > 200m; posn(l] = posn[l)> > frame- > zoom; 
if (vid- > trans. type = =TRANS_Wave) { 

int octs=vid- > trans, wave let. space (vid- > rype= = YUV && 
channel! =0?1:0], oct; 



CvtIndex(posn[0].posn[l],Size(vid,chaMel,0),Si^ 
,&oct); 

> 

if (vid- > type = = YUV &£ channel! =0) { 

posnfO] =posn[0] < < vid- > UVsample[0]; 
posn(l] =posn[l] < < vid- > UVsamplefJ]; 

} 

Dprintf("NewPoint %d %d previous %d 
%d\n\posnlO],posn[l],frame- > poini-> locationfO], frame- > point- > location(l]); 

if (posn[0] ! = frame- > point- > locationfO] 1 1 
posn[ 1 ] ! = frame- > point- > location! 1 1) { 

UpdateFrames(global- > frames, frame- > point, False); 
frame- > point- > location[0]=posn[0]; 
frame- > point- > location[l]=posn[l]; 
UpdateFrames(global- > frames, frame- > point. True); 
} else Dprintf("No movcmcnt\n"); 

} 

void UpdateFrames(frame,point,update) 

Frame frame; 
Point point; 
Boolean update; 

{ 

Arg argsfl]; 
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if (frame != NULL) { 

if (point == frame- > point && frame- > point_switch = = True) { 
Pixmap pixmap; 

Display *dpy = XtDisplay (global- > toplevel); 

XtSe tArg(args [0] ,XtNbitmap t &pixmap) ; 
XtGetValues(firame- > image_widget,args,ONE); 
UpdatePoint(dpy , frame , pixmap) ; 
if (update == True) { 

XtSetArg(args[0] ,XtNbitmap,pixmap); 

XtSetValues(firame- > image_widget, args.ONE); 

if (frame- > msg! = NULL) Updatelnfo(ftame); 

} 

} 

UpdateFrames(frame- > next, point, update); 

> 

} 

void CloscInfo(w,cIosure,call_data) 

Widget w; 

caddrj closure, calljiata; 

{ 

Frame frame =(Frame)closure; 
frame- > msg = NULL; 

} 

#define INFOJCONS 2 
void FrameInfo(w,closure,call_data) 



SUBSTITUTE SHEET (RULE 26) 
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Widget w; 

caddr t closure, call data; 



Frame frame =(Frame)closure; 

Message msg = NewMessage(NULL, 1000); 

XtCallbackRec callbacks!] «{ 

{SetSensitive,(caddr_t)w}, 

{Closelnfo, (caddr_t)frame} , 

{CloscMcssage,(caddr_t)msg} , 

{NULL.NULL}, 

}; 

Dprintf(TrameIiifo\ir); 
frame- > msg = msg; 
Update Info( frame); 
TextSize<insg); 

MessageWindow(w,msg, frame- > video- > namc,Truc,callbacks); 
XtSetSensitive(w,False); 



void FrameMerge(w f closurc f call_data) 



Widget w; 

caddr t closure, calljiata; 

{ 

Frame frame = (Frame )closure; 
void MergcPointsO; 
Arg args[l]; 

Dprintf("FrameMerge\n"); 
MergePoints(global- > frames, frame); 



niopTmiTT cucct (Din c 
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void MergePoims(frame_search,frame_found) 
Frame fraroe_search, frame_found; 

{ 

Arg argsll]; 

if (frame_search! =NULL) { 

if (NULL= =XawToggicGetCunrm(frarae_search- > point_merge_widget) 
II frame_search = ■ framc_found) 

MergcPoints(frame_search- > next, firame_found); 

else { 



Pixmap 
Display 



pixmap; 

*dpy = XtDisplay(global- > toplevel); 



XtSeiArgtargsIOJ^lNbitmap^pixmap); 
XtGetValues(frame_found- > image^widgeUargs, ONE); 
if (frame_found- > point_s witch = = True) 



UpdaiePoint(dpy , fraroejbund, pixmap); 



frame_searcb- > point- > usage + + ; 

frame_found- > point- > usage-; 

if (framc_found- > point- > usage ■ =0) 



CleanlIpPoints(&global- > points); 



frame_found- > point = frame_search- > point; 
if (frame_found- > point_s witch = =True) { 



UpdatePoint(dpyJrame_found f pixmap); 
XtSetArg(argslO] f XtNbitmap, pixmap); 
XtSetValues(frame_found- > image_widget,args,ONE); 



if (frame_found- > msg!=NULL) Updatelnfo(framejbund); 



CflOCTTTflTC CUCCT f W It P *>fb 
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XawToggleUnsetCurrentf frame_$earch- > point merge widget); 
XawToggJeUnsetCurrem(franie_found- > pointmergewidget); 



#define POST_DIR "postscript" 
void PostScript(w,closure,call_data) 



Widget w; 

caddrj closure, call_data; 

{ 

Frame frame = (Frame )closure; 
Video video = frame- > video; 
FILE *fp, *fopenO; 

char file_name[STRLEN], hosmame[STRLEN]; 
int x, y, width=Si2e(video,frame->channel,0), 
height - Size(video,fraroe- > channel, 1 ); 
struct passwd *pswd; 
long clock; 



Dprinif("PostScript\n"); 

sprintf(file_name, " %s%s/%s.ps\0" .global- > home, POST_DIR, video- > name); 
fp ■ fopcn(file_name, "w"); 
fprintf(fp, " % % !PS-Adobe-l .0\n"); 
pswd = getpwuid (getuid 0); 

(void) XmuGeiHostname (hostname, sizeof hostname); 
fprintf(fp,"%%%%Creaton %s:%s (%s)\n", hostname,pswd->pw_name, 
pswd->pw_gecos); 

fprintf(fp,"% % % % Title: %s\n", video- > name); 
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fprmtf(fp,"%7e%%BoundingBox: 0 0 %d %d\n",width,height); 

fprintf(fp,"%%%%CrearionDate: %s",(time (&c!ock), ctime (Aclock))); 

fprintf(fp," % % % %EndComments\n"); 

fprintf(fp,"%d %d scale\n".width.height); 

fprintf(fp,"%d %d 8 image_print\n n ,width,heigbt); 

Ge tFrame( video, frame- > frame); 

for(y=0;y<height;y++) { 

for(x=0;x<width;x + +) { 
int X, Y, oct, data; 



if (video- > trans. type = = TRANS_Wave) { 

Cvtlndex(x,y,width,height, video- > trans. wavelet.space[0],&X,&Y,&oct); 

data= 128 +Round(video- > data[frame- > channel %3](frame- > frame] [Y'video- > sizefO] + 
X] *(oct = = video- > trans, wavelet. space[0]?l :4), video- > precision); 
} else 

data= 128 +Round(video- > data[frame- > channel %3]lframe- > frame] [y ♦video- > size[0] + 
x], video- > precision); 

fprimf(fp," %02x",data<0?0:data> 2557255: data); 

} 

fprintf(fp,"\n"); 

> 

FrccFramc(video f frame- > frame); 
fclose(fp); 

} 

void Spectrum( w f closure f calljiata) 



Widget w; 

caddrj closure, calljiata; 
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{ 

Frame frame =(Frame)closure; 

Display •dpy=XtDisplay(global-> toplevel); 

XColor xcolor[2], falsecolor; 

int i; 

Colormap 

cmap=ChannelCmap(frame- > channel.frame- > video- > type, frame- > video- > gamma); 

Dprintf("Spectmm\n"); 

falsecolor. flags - DoRed | DoGreen | DoBlue; 

XSynchroni2e(dpy,Tnie); 

for(i=0;i<2+global->levels;i++) { 

if (i> 1) XStoreColor(dpy,cmap,&xcolor[i&l]); /* Restore old color */ 
if (i< global- > levels) { 

xcolor(i&lJ.pixel=i; 

XQueryColor(dpy t cmap,&xcolor[i&l]); 

falsecolor.pixel=i; 

falsecolor. red = xcolorf i& 1 ] .red + 325 1 2 ; 
falsecolor .green =xcolorf i& 1 ] .green + 325 12 ; 
falsecolor. blue - xcolorfi&lj.blue +32512; 
XStoreCoIor(dpy,cmap,&falsecolor); 

} 

} 

XSynchronize(dpy,False); 

} 
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source/icon3.c 



/* 

Create Icons/Menus and set Callbacks 

*/ 

^include M . ./include/xwave.h" 
/* Function Name: Findlcon 

* Description: Finds IconRec entry from name in global icon array 

* Arguments: icon_name - name of icon bitmap 

* Returns: pointer to IconRec with the same name as icon_name 
•/ 

Icon FindIcon(icon_name) 
String icon_namc; 

{ 

int i; 

Icon icon « NULL; 

for (i=0;i< global- > no Jcons;i++) 

if (!strcmp(global-> icons [i]. name, iconjiame)) icon«&global->icons[i]; 
return(icon); 

} 

void FiIlForm(pareni f number f items,widgets,callbacks) 



im number; 
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Fonnltem items []; 

Widget parent, widgets[]; 

XiCallbackRec callbacksfj; 

{ 

Arg aigsflO]; 
int i, call_i=0; 

for(i=0;i<number;i++) { 

int argc=0. *view=(int *)items[i].boolc; 
char text(STRLEN]; 
float top; 

Numlnput num-(NumInput)items[i].hook; 
Floatlnput flt-(FloatInput)items[i].book; 
Message msg= (Message) items [i]. hook; 
WidgetClass 

class(15] = {labelWk3geClass,conmajKlWidgctClass t conm^WidgetClass,asciiTextW 
tClass, 

menuBunonWid getClass , raenuBunonWidgetClass , vie wportWidgetClass, toggle WidgetClass 

t 

commandWidgetC]ass,commajidWidgetC]ass,commandWidgetClass,labelWidgetClass, 
scrollbarWidgetClass, labelWidgetClass, fonnWidgetClass} ; 
Boolean 

call[15] = {False,True,True,False,False,False,False,True,True,True,True,False,False,Fals 
e.False}; 

if (Uems[i].fr6mHoriz! =0) { 

XtSetArg(args[argc] ,XtNfromHoriz, widgets(itemsfi] . fromHoriz- 1 J); 

argc+ + ; 

} 
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if (itemsfi]. from Vert! =0) { 

XtSctArg(ar|s|argc],XtN from Ven,widgetifitcms[i]. from Vert- 1]); 

argc + + ; 

} 

switch(items[i].type) { /* Initialise contents */ 
case PV_yn: 

items[i].conienis=*(Boolean *)itemsIi].hook? w confinn ,, : ,1 cancer; 
break; 
case FWjip; 

items[i] .contents = "up" ; 

break; 
case FWjJown: 

itexns[i]. contents - "down"; 

break; 
case FWinieger: 

sprintf (text, num- > format, *num- > value); 

items (i] . contents = text; 

break; 
case FW_float: 

sprintf(text,flt- > format, ♦flt- > value); 

items [i] . contents = text; 
break; 

} 

switch(itemsli].type) { /* Set contents */ 

case FWJabel: case FW_command: case FW_button: case FW_inieger: 
case FW_float: 

XtSetArg(args(argc],XtNlabeUtems[i]. contents); argc + + ; 
break; 

case FW_down: case FW_up: case FW_yn: case FWjoggle: case 
FW_icon: case Fwjcon_button: { 

Icon icon =FindJcon(iteras[i]. contents); 
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if (icon == NULL) { 

XtSetArg(args(argc] , XiNlabel . itemsfi] .contents); argc + + ; 

} else { 

XtSetArg(args[argc],XtNbitrnap,icon- > pixmap); argc + + ; 
XtSetArg(args[argc] .XtNheight, icon- > height +2); argc + + ; 
XtSetArg(args[argc],XLN width, icon- > width + 2); argc + + ; 

} 

} break; 

} 

switch(iicms[i].typc) { /* Individual set-ups */ 
case FW_text: 

XiSeiArg(args[argc],XtNstriiig,msg- > info.ptr); argc + 4- ; 
XtSeiArg(args[argc] t XtNeditTypc,msg-> edit); argc+ + ; 
XtSetArg(ajgs[argc],XtNuseStri^ argc + + ; 

XtSetArg(args[argc] t XtNlength,msg-> size); argc + + ; 
break; 

case FW_button: case FWjcon_button; 
XtSeiArg(args[argc],XtNmra^ 

argc + + ; 

break; 
case FW_toggle: 

if ((int)items[i].hook-=0) { 

XtSetArg(argsIargc],XtNradioData t 1); argc + + ; 
} else { 

caddr_t radioData; 

Arg radioargs[l]; 

Widget radioGroup=widgets((int)items[i].hook-l]; 

XtSeiArg(radioargs[0] t XiNradioData f &radioData); 
XtGet VaJues(radioGroup , radioargs , ONE) ; 

XtSeLArg(args[argc] f XLNradioData,(caddrj)((int)radioData-hl)); argc + + ; 
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XtSeiAig(args(argc],XtNradioGroup,radjoGroup); argc + + ; 

} 

break: 
case FW_scroll: 

top =(float)(*flt- > value-fit- > min)/(flt- > max-flt- > min); 
XtSetArg(args[argc] ,XtNtopOfThumb,&top); argc + + ; 
XtSetArg(args[argc] ,XtNjumpProc,&callbacks[call_i]); argc + + ; 
while(callbacks[call_i]. callback! =NULL) call_i+ + ; 
call_i + + ; 

break; 
case FW_view: 

if (view!=NULL) { 

XtSetArg(args[argc],XtNwidth,view[01); argc+ +; 
XtSetArg(args[argc],XtNheight,view[l]); argc+ + ; 

} 

break; 

} 

widgets[i]=XtCreateManagedWidgetfl^ 
gc); 

switcb(items[i].type) { /• Post processing •/ 
case FW_toggle: 

if (items[i].hook= =NULL) { /♦ Avoids Xaw bug */ 
XtSetArg(args[0],XtNradioGroup,widgets[i]); 
XtSetValues(widgetsp] .args.ONE); 

} 

break; 
case FWjext: { 

XFontStruet "font; 
Arg text_args[lj; 

msg- > widget = widgets(i] ; 



WO 94/23385 PCT/GB94/0W77 

- 136- 

XawTextDisplayCaret(msg- > widgci,msg- > edit! = XawtexiRead); 

XiSeiArg(icxt_args[0] f XtNfont,&fom); 

XtG€tValues(widget5[i] ) tcxt_axgs,ONE); 

argc=0; 

if (msg->edit==XawiextRead && msg-> info.ptrlOl^'Ur) 
XtSetAig(args[argc],XtNwidth,4^ 
else 

XtSeiArg(args[argc] ,XtNwidth,4 + rasg- > cols*(font-> max^bounds. width -f font- > min_bo 
unds.width)/2); 

argc + + ; 

XtSetArg(argsfargc] f XtNhcigbt,l + msg- > rows*(font- > max_bounds . ascent + font- > max_ 
bounds.desceni)); argc + + ; 

X tSct Values(widge ts[i] f args , argc) ; 

} break; 
case FWJxmon: 

XtOvc^ridcT^amladons(widgets^i] t XtPal^TranslationTable( ,, <BtnDown> : resetO 
NameButtonO FopupMenuO")); 

break; 
case FW_down: 

if (*num- > value == num- > min) XtSetSensitive(widgets[i] f False); 
num- > widgets[0] = widgets [i] ; 
break; 
case FW_up: 

if (*num- > value == num- > max) XtSetSensitive( widgets [i]. False); 

num- > widgets[l] = widgetsfij; 

break; 
case FWJnteger: 

num- > widgets[2] = widgets [i]; 

break; 
case FW scroll: 
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flt- > widgetsfl] = widgetsfi]; 

XawScroUbarSetThumb(widgets[i],top,0.05); 
break; 
case FW_float: 

fit- > widgets[0] = widgetsfi]; 
break; 

} 

if (caU[(int)items[i].type]) { /• Add Callbacks •/ 
if (caUbacksfcallj]. callback! *=NULL) 

XtAddCallbacks(widgets[i],XtNcallback,&callbacks[callj]); 
wbile(callbacks[callj] .callback! = NULL) call J + + ; 
call_i++; 

} 

} 

} 

Widget SheUWidget(name,parent,type,cmap,callbacks) 

String name; 
Widget parent; 
SbellWidgetType type; 
Colormap cmap; 
XtCallbackRec callbacksQ; 

{ 

Widget shell; 
Arg args[3]; 
Position x, y; 
Dimension height=-2; 
int argc=0; 
WidgetClass 

class[] = {iransientShellWidgetClass,transientShellWidgetClass,topLevelShellWidgetClass.p 
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ullRi ghtMc du WidgctClass } ; 

if (rype==SW_below J j type= =SW_over) { 
XtTransJateCoords(parem,0,0,&x,&y); 
if (type==SW_below) { 

XtSeiArg(args[0] .XtNbeight.&height) ; 

XtGctValucs(parent,args, ONE); 

} 

XtSetAig(args[argc],XtNx,x); argc++; 
XtSetArg(args(argc],XtNy,y + height +2); aigc + + ; 

} 

if (cmap!-NULL) { 

XtSetArg(argsIargc],XtNcolorniap t cniap); argc + + ; 

> 

shell = XtCreatePopupShell(name,class[type] ,parcni t args,argc); 
if (callbacks! = NULL) XtAddCaUbacks(sheU,XtNdestn)yC^ 
retura(sbcll); 

} 

Widget Format Widget(name .parent) 

String Dame; 
Widget parent; 

{ 

returaCXtCrcateManagedWidgctCname.fonnWidgetaass.parem.NULL.ZERO)); 

} 

void FillMenu(parent t numberJtems 9 widgets f callbacics) ■> 

int number; 
Menultem itemsf]; 
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Widget parent, widgetsQ; 
XtCaJJbackRec caJlbacksf]; 

{ 

Arg argst4]; 

int i, caJl_i=0; 

Icoo icon=FindIcon("right"); 

for(i=0;i<number;i++) { 
int argc=0; 

XtSetArg(args[argc],XtNlabel,itemsIi]. label); argc+ +; 
if (it£ms[i].widgctClass==smcBSBprObjectClass) { 

XtSetArg(args[argc],XtNmenuName,itcms[i].book); argc+ + ; 

XtSetArg(args[argc],XtNrightMargin f 4+icon-> width); argc++; 

XtSctArg(args[argc],XtNrightBitmap, icon- > pixmap); argc + + ; 

} 

widgcts[i] = XtCreattMamgcdWidgctOicinsfn.namc^tcmsIi] . widgetClass,parent t args,argc) 

if (items[i].widgetClass==smeBSBObjectClass) { /* Add Callbacks */ 
XtAddCaDbacks(widgets[i],XtNcallback,&callbacks[call_i]); 
wbile(callbacks[callj1.caUback! = NULL) call_i+ + ; 
calM++; 

} 

> 

} 

void SiinpleMenuCw.closurc^ll^data) 

Widget w; 

caddrj closure, call_daia; 
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{ 

inr •hook=(int *)closure, no chUd, child, argc=0; 
Widget menu=XiParent(w), bunon; 
WidgetList children; 
char * label; 
Arg args[3]; 

XtSetArg(args[argc],XtNlabel,&label); argc + + ; 
XtGetValues(w,args,argc); argc=0; 
XtSetArg(args[argcJ,XtNchildren,&children); argc + + ; 
XtSeiArg(args[argcJ,XtNDumChildren,&no_child); argc+ +; 
XtSctArg(args[argc],XtNbutton,«S:bunon); argc + + ; 
XtGetValues(menu,args,argc); argc=0; 

for(child=0;children[child]!=w &&. child <no_child;) child+ + ; 
if (w! =children[child]) Eprintf("SimpleMemi: menu ercor\n"); 
•hook = child; 

XtSetArg(args[argc],XtNlabel,label); argc++; 
XtSetValues(button,args,argc); 

} 

void NumIncDcc(w t closurc,call_data) 

Widget w; 

caddrj closure, calljiata; 

{ 

Numlnpui data = (Nuralnput)closure; 

Arg args[l]; 

char text[STRLEN]; 

♦data- > value + =(w= =data- > widgets[0])?-l : 1 ; 
sprimf(iext,daia- > format, *data- > value); 
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if (data- > min= = *daia-> value) XtSetSensitive(data- > widgets[0],False); 
else XtSetSensinve(data-> widgets(0],True); 

if (data- > max » = *data-> value) XtSetSensitive(data->widgets[l],FaJse); 
else XtSetSensitive(data- > widgets[l],Tnie); 
XtSetArg(args[0].XtNlabel,text); 
XtSetValues(data- > widgetst2J,axgs,ONE); 

} 

void FloatIncDec(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Floatlnput data = (FloatInput)closure; 

Arg args[l]; 

char textfSTRLEN]; 

float percent-* (float *)call_data; 

♦data- > vaJue =data- > min+(double)perceni*(data- > max-data- > min); 
sprintf(text,data- > format, *data- > value); 
XtSetArg(args[0],XtNlabel,text); 
XtSetVaJues(data- > widgets[0],args,ONE); 

} 

/* Function Name: Change YN 

* Description: Toggle YN widget state 

* Arguments: w - toggling widget 

* closure - pointer to boolean state 

* call_data - not used 

* Returns: none. 
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void ChangeYN(w,closure,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

Boolean *bool= (Boolean *)closure; 

Icon icon=FindJcon((*bool != True)?"confirm": "cancel"); 

Arg args[4]; 

int argc=0; 

•bool = ! *bool; 

XtSetArg(args[argc],XtNbitmap,icon- > pixmap); argc + + ; 
XtSetArg(args[argc],XtNheight,icon->height+2); argc+ +; 
XtSetArg(args[argc],XtNwidth,icon-> width+2); argc+ + ; 
XtSetValues(w.args .argc); 

} 

int TextWidtb(max,text,font) 

int max; 
String text; 
XForuS tract *font; 

{ 

int i=0,j; 

while(text[i]! = '\<r){ 
int width; 

forQ^tcxtli+jJJ-'VO' && tcxi[i+j]» = '\n*;) j + + ; 
width = XTextWidth(font, &text[i] j); 
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max = max > width?max: width; 

/..•..»...»..»..»....».....,.„.,,„„,.„,„„„„ 

Copyright 1987, 1988 by Digital Equipment Corporation, Maynard, Massachusetts, 
and the Massachusetts Institute of Technology, Cambridge, Massachusetts. 

All Rights Reserved 

Permission to use, copy, modify, and distribute this software and its 
documentation for any purpose and without fee is hereby granted, 
provided that the above copyright notice appear in all copies and that 
both that copyright notice and this permission notice appear in 
supporting documentation, and that the names of Digital or MIT not be 
used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. 

DIGITAL DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING 

ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL 

DIGITAL BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL 
DAMAGES OR 

ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR 
PROFITS, 

WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER 
TORTIOUS ACTION, 

ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF 
THIS 

SOFTWARE. 

.... »........»,..*, 
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t* 

• Imagc.c - Image widget 



^define XtStrlen(s) ((s) ? strlen(s) : 0) 

^include <stdio.h> 
^include <ctype.h> 
^include <Xll/IntrinsicP.h> 
/finclude <Xll/StringDefs.h> 
^include <X11/Xaw/Xawlnit.h> 
^include \./include/ImageP.h" 

#defme strcq(a,b) (strcmp( (a), (b) ) = = 0) 



* Full class record constant 



/* Private Data */ 



static char defau)tTranslationsQ= 
" < Btnl Down > : notifyO\n\ 
<BtnlMotion>: notifyO\n\ 
<BtnlUp>: notifyO"; 
#definc offset(ficld) XtOffset(ImageWidget, field) 
static XtResource resources [J = { 

{XtNbitmap, XtCPixmap, XtRBitmap, si2eof(Pixmap), 
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offset(imagc.pixmap), XtRImmediate, (caddrj)None}, 
{XiNcallback, XtCCallback, XtRCallback, sizeof(XtPouuer), 
offset(image.caUbacks), XtRCallback, (XtPoimer)NULL), 

}; 

static void Initialize(); 
static void ResizeO; 
static void RedisplayO; 
static Boolean SctValuesO; 
static void ClassInitializeO; 
static void Destroy 0; 

static XtGeometryRcsult QueiyGeometryO; 
static void NotifyO, GctBitmapInfoO; 

static XtActionsRec actionsUstQ = { 

{"notify", Notify}, 

}; 

ImageClassRec imageClassRec = { 

{ 

/* core^class fields */ 

^define superclass (AsimpleClassRec) 



/• superclass 


•/ 


(WidgetClass) superclass, 


/• class_name 


•/ 


"Image", 


/* widget_size 


•/ 


sizeof(lmageRec), 


/• classjnitialize 


•/ 


Classlnitialize, 


/• class j>art_initialize 


♦/ 


NULL, 


/♦ class_iniicd 


*/ 


FALSE, 


/* initialize 


•/ 


Initialize, 


/• initialize_hook 


•/ 


NULL, 


/* realize 


*/ 


XtlnheritRealize, 
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»/ 

* 


actions List 


/ DUiXl OwIIULLj 




YfNurnherf action*! ist^ 


/* resources 


/ 


resources. 


/• num resources 


*/ 


XtNuniber( resources) , 


/* xnn_class 


•/ 


NULLQUARK, 


/* compress_rnouon 




«/ TPTfC 
/ IKUt, 


/* compress_exposure 


■/ 


TTDT TC 
TKUfc, 


/* compress^ enterleave 


a/ 




/* visible_Lnierest 




* # cat c*t* 

*/ FALSE, 


/* destroy 


*/ 


Destroy, 


/* resize 


*/ 


Resize, 


/* expose 


•/ 


Redisplay, 


/* set_values 


•/■ 


SetValues, 


/* set_values_hook 




*/ NULL. 


/* set_values_almost 


*/ 


XtlnhcntSetVaJuesAlmost, 


/* get_values_hook 




♦/ NULL, 


/* acxept_focus 


•/ 


NULL, 


/* version 


•/ 


XiVersion, 


/• callback j)rivate 


•/ 


NULL, 


/* txnjable 




*/ dcfauItTranslarions, 


/* query _gcomctry 




*/ QuciyGeometry. 


/* display^accelerator 


*/ 


XtlnhcritDisplayAccekratoi 


/* extension 


•/ 


NULL 



/* Simple class fields initialization */ 

{ 

/* change_sensitive */ XtlnheritChangeSensitive 

} 

}; 

WidgetClass imageWidgetClass = (WidgetClass)&imageClassRec; 
/••• 
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* Private Procedures 
static void ClassInitiaJizeO 

{ 

extern void XmuCvtStringToBitmapO; 
static XtConvcrtArgRec screcnConvcrtArgQ = { 

{XtWidgetBaseOffset, (caddrj) XtOffset(Widget, core.screen), 
sizeof(Screen *)} 

}; 

XawInitializeWidgetSetO; 

XtAddConvcnerCString", 'Bitmap', XmuCVtStringToBitmap, 
screenConvertArg, XtNumber(screenConvenArg)); 
} /* Classlnitialize */ 

/* ARGSUSED •/ 

static void Initialize<request,new) 

Widget request, new; 
{ 

ImageWidget iw « (Image Widget) new; 

Dprintf( ,, lmagclnitialize\n ,> ); 

if (iw- > iniage.pixniap = = NULL) 

XtErTorMsgCNoBitmap'^asciiSourceCreate", "XawError" , 

*» 

"Image widget has no bitmap. \NULL,0); 
-r GetBitmapInfo(new); 

if (iw->imagc.map_width< =0 1 1 iw-> image. map_height< =0) 

XtErrorMsg( B NoDimension" , "asciiSourceCreate " , "XawEiTor" f 
"Image widget illegal map dimension. \NULL t 0); 
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if (iw-> core, width ==0) iw-> core, width = iw-> imagemap width; 
if (iw->core.hcight ==0) iw- > core. height = iw- > image.map_height; 

("XtClass(new)- > core_c lass. resize) ((Widget)iw); 

} /* Initialize */ 

/* 

* Repaint the widget window 
*/ 

/* ARGSUSED */ 

static void Redisplay(w, event, region) 
Widget w; 
XEvent •event; 
Region region; 

{ 

Image Widget iw = (ImagcWidgct) w; 

DpriDtf(*ImageRedispIay\n"); 
if (region != NULL && 
XRecUnRegion(region, 0 f 0, 

iw- > image. map_width, iw-> image. xnap_height) 
= = RectangleOut) 
return; 

XCopyArea( 

XtDispIay(w), iw- > image.pixmap, XtWindow(w), 
DefaultGCCXtDisplayCwJ^XDefaultScreenCXiDisplaytw))), 

0, 0, iw-> image. map_width f iw->image.map_height f 0, 0); 

} 
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sialic void Resize(w) 
Widget w; 

{ 

IraageWidget iw = (ImageWidget)w; 
Dprintf f ImageResize\n n ) ; 

} 

/• 

* Set specified arguments into widget 
*/ 

static Boolean SetValues(current f request, new, args, num args) 
Widget current, request, new; , 
ArgList args; 
Cardinal *num_args; 

{ 

Image Widget curiw = (Image Widget) current; 
ImageWidget reqiw = (Image Widget) request; 
Image Widget newiw » (ImageWidget) new; 
Boolean redisplay = False; 

/* recalculate the window size if something has changed. */ 

if (curiw- > image. pixmap != newiw- > image. pixmap) 
XFreePixmap(XtDisplay (curiw), curiw- > image.pixmap); 
GetBhmapInfo(newiw); 

newiw- > core .width = newiw- > image. map_ width; 
newiw- > core.height = newiw- > image.map_height; 
redisplays True; 

return redisplay 1 1 XtlsSensitive(current) !« XtlsSensitive(new); 

} 
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sialic void Destroy(w) 
Widget w; 

{ 

JmageWidgct Iw = (TmageWidgei)w; 
Dprinif("ImageDestroy\n"); 

} 

static XtGeometryResult QucryGcomctry(w, intended, preferred) 
Widget w; 

XtWidgetGeomeiiy ♦intended, ^preferred; 

{ 

register Image Widget iw = (Image Widget)w; 

preferred- > request_mode = CWWidth | CWHeight; 
preferred- > width - i w- > image . map_width; 
preferred- > height = iw-> image, map_height; 
if ( ((intended- > requestjnode & (CWWidth | CWHeight)) 
= = (CWWidth | CWHeight)) && 
intended- > width = = preferred- > width && 
intended- > height = = preferred- > height) 
return XtGeomctryYes; 
else if (preferred- > width == w-> core, width && 
preferred- > height = ■ w- > core.height) 
return XtGeometryNo; 

else 

return XtGeoraetry Almost; 

} 



static void GetBitmapInfo(w) 
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Widget w; 
{ 

Image Widget iw= (Image Widget)w; 
unsigned int depth, bw; 
Window root; 
int x, y; 

unsigned int width, height; 
char buflBUFSIZ]; 

if (iw- > image. pixraap ! = None) { 
if 

(!XGetGeometry(XtDisplayOfObject(w) f iw- > image .pixmap,&root # &x, &y,&width,&heig 
ht,&bw,&depth)) { 

sprinrf(buf f "Image Widget: %s %s \"%s\V, "Could not", 
"get Bitmap geometry information for Image 
XlName(w)); 

XtAppError(XtWidgetToAppIicationContext(w), buf); 

} 

iw- > image .map_width = (Dimension) width; 
iw- > image. map_height«(Dimension)heighf; 

> 

/• 

* Action Procedures 
»/ 

static void Notify(w,event,params,num_params) 

Widget w; 
XEvent *event; 
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String •params; 

Cardinal *num_params; 

{ 

Image Widget iw = (IraageWidgct)w; 

XBunonEvent *buttone vent = &event- > xbunon; 

int posn{2] = {buttonevent- > x,bunonevent- > y } ; 

if (iw-> image. map_width< ==posn(0] || posn[0]<0 || 

iw- > image. mapjieight < =posn[l] || posn[l]<0) Dprintf("No 
ImageNotifyto"); 
else { 

J^rintfCImageNotifyVn"); 
XtCalICallbackList(w t iw- > image, callbacks, posn); 

} 

} 
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/* 

Test harness for KJicsFrameSA() in Klics.SA 

•/ 

#include "xwave.h" 
include "KlicsSA.h" 

void ImpKlicsTestSA(w,cIosure t call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

int sizeY=SA_WIDTH*SA_HEIGHT, 

sizeUV = SA_WIDTH*SA_HEIGHT/4; 

short *dst(3]={ 

(short *)MALLOC(si2eof(shon)*si2eY), 
(short *)MALLOC(si2eof(shon)*si2eUV), 
(shon *)MALLOC(sizeof(short)»si2eUV), 

}, *src[3J; 

Video video«=(Video)MALLOC(si2eof(VideoRec)); 
inr i, z; . 

char file_name[STRLEN] ; 
Bits bfp; 

Boolean stillvid; 



5trcpy(video- > name,((XawListReturnStruct *)call_data)- > string); 
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sprinrf(file_name, "%s%s/%s%s\0", global- > home, KLICS_SA_DIR, video- > name.KUCS 
_SA_EXT); 

bfp=bopen(file_name,V); • 

bread(&stillvid,l,bfp); 

bread(&video- > size[2],sizeof(int)'8,brp); 

video- >data[0] = (short ♦*)MALLOC(sizeof(short *)*video->size[2]); 

video- >data(l] = (short ••)MALLOC(sizeof (short *)*video->size(2]); 

video- > data(2] = (shon •*)MALLOC(sizeof (short *)*video- > size(2]); 

video- > disk = False; 

video- > type =YUV; 

video- > size[0] = S A_WTDTH; 

video- > size[l] =SA_HEIGHT; 

video- > UVsamplefOl = 1 ; 

video-> UVsample(l) - 1; 

video- > trans. type =TRANS_None; 

for(z=0;z< video- > size[2];z+ +) { 

NewFrame(video,z); 

src(0] = video- > data[0] [z]; 

srcfl) « video- > data[l][z]; 

src[2] = video- > data(2](z]; 

KlicsFraroeSA(z= =0 1 1 stillvid?SnLL:SEND,src,dst,bfp); 

SaveFrame(video,z); 

FreeFrame(video,z); 

} 

bclose(bfp); 

video- >next=global-> videos; 
global- > videos = video; 
XtFree(dst[0]); 
XtFree(dst[l]); 
XtFree(dst[2]); 



WO 94/23385 



PCT/GB94/00677 



- 155 - 

source/Import Klics.c 



/* 

* Importing raw Klics binary files 
*/ 

^include "xwave.h" 
^include "Klics.h" 

extern Bits bopenO; 

extern void bcloseO, breadO, bwriteO, bflushO; 
extern void SkipFrameO; 

» 

extern int HuflReadO; 

extern Boolean BlockZeroO; 

extern void ZeroCoeffsO; 

extern int ReadlntO; 

extern int DecideO; 

extern double DecidcDoubleO; 

Boolean BoolToken(bfp) 

Bits bfp; 

{ 

Boolean token; 

bread(&token,l,bfp); 
return(token); 
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void HuffBlock(block,bfp) 

Block block; 
Bits bfp; 

{ 

int X, Y; 

for(X=0;X < BLOCK;X+ +) for(Y=0;Y < BLOCK;Y+ +) 
block[X][Y] =HuffRead(bfp); 

) 

void PrevBlock(old,addr,x,y,z,oct,sub,channcl,ctrl) 

Block old, addx; 

int x, y, z, oct, sub, channel; 

CompCtrl ctrl; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 

addr[X][Y]=Acc«ss((x< < 1)+X,(y< < l)+Y,oct,sub,Si2e(ctrl->dst,channcl,0)); 
old[X][Y] -ctrl- > dst- > date[channel][2]laddrIX]rY]]; 

} 

} 

void DeltaBlock(ncw,old,delta,step) 



Block new, old, delta; 
int step; 
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{ 

int Xi Y; 

for(X=0:X < BLOCK;X+ +) for(Y =0;Y< BLOCK; Y+ +) 

new[X][Y] = old(X][Y] +delta[X][Y]*step+(delta(X][Y]! =0?negif(delta[X][Y] < 0,(step-l) 
>>1):0); 

} 

void UpdateBlock(new,addr,z,channeI,ctrl) 

int z, channel; 
Block new, addr; 
CompCtrl ctrl; 

{ 

int X, Y; 

for(X =0;X < BLOCK;X+ +) for(Y«=0;Y < BLOCK;Y+ +) 

ctrl- > dst- > data[channel][z][addr[X][Y]J = (shon)ncwpq[Y]; 

> 

void ReadKlicsHeader(ctrl) 

CompCtrl ctrl; 

{ 

KlicsHeaderRec bead; 
int i; 

Video dst = ctrl- > dst; 

fread(&head.sizeof(KJicsHeaderRec), 1 ,ctrl- > bfp- > tp); 
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ctrl- > stillvid = head. still vid; 

Ctrl- > auto_q = head.auto_q; 

Ctrl- > buf_switch = head.buf_switch; 

Ctrl- > quamjx>nst= head, quant j:onst; 

Ctrl- > thresh_const = head . thresh_const; 

ctrl- > cmp_const=head.cmp_const; 

Ctrl- >fp$ = head, fps; 

for(i - 0;i < 5;i + + ) Ctrl- > base_factors(i] = head.base_factors[i] ; 

ctrl- > diag_factor = head.diag_factor; 

Ctrl- > chrome_factor=head.chroine_factor; 

Ctrl- > decide = head, decide; 

stxcpy(dst- > name, ctrl- > binname); 

dst- > type = head, type; 

dst-> disk -bead, disk; 

dst- > gamma = head, gamma; 

dst- > rate = head . rate ; 

dst- > stan = head, start; 

for(i=0;i<3;i++) dst- > size[i] = head.sizefi]; 

fpr(i - 0; i < 2 ;i + + ) dst- > UVsample[i] = head. UVsamplefi] ; 

dst- > trans = head, trans; 

dst- > precision = head, precision; 

for(i =0;i < (dst- > type ■ = MON071 :3);i + +) 

dst- >data[i]= (short ♦*)MALLOC(dst->si2e[2]*sizeof(short •)); 

} 

void WritcKlicsHeader(ctrl) 
CompCtrl ctrl; 



{ 

KlicsHeaderRec 
int i; 



head; 
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head.stillvid = Ctrl- > stillvid; 

head.auto_q=ctrI- > auto_q; 

head. buf_s witch = Ctrl- > buf_s witch; 

head . quaut_const = Ctrl- > quant_const; 

head. thresh_const= ctrl- > thresh_const; 

bead. cmp_const= ctrl- > cmp_const; 

bead.fps=ctrl->fps; 

for(i=0;i < 5;i + -f ) head.base_factors[i] =ctrl- > base_factors[i]; 

head . diag_factor = Ctrl- > diag_factor; 

head, chrome^f actor = Ctrl- > chromejactor; 

head.decidc=ctrl- > decide; 

head, type = Ctrl- > dst- > type; 

head. disk =ctrl- > dst- > disk; 

head. gamma = ctrl- > dst- > gamma; 

head, rate =ctri- > dst- > rate; 

head.stait=ctrl- > dst- > start; 

for(i=0;i<3;i++) head.size[i]=ctri->dst->size[ifc 

for(i=0;i<2;i+ +) head.UVsamplc[i]=ctrl->dst-> UVsamplcfi]; 

head, trans - Ctrl- > dst- > trans; 

head.precision=ctrl- > dst- > precision; 

fwrite(&head f sizeof(KlicsHcaderRcc) f 1 ,ctrl- > bfp- > fp); 

> 

void KlicsTree(mode f x t y f z,oct,sub,chaimel f ctrl) 

int mode, x, y, z, oct 9 sub, channel; 
CompCtrl ctrl; 

{ 

Block addr, old, new, delta, zero J>lcx:k= {{0,0}, {0,0}}; 

double norms [3] = {ctrl- > quant_const,ctrl- > thresh _const,ctrl- > cmp_const} ; 
int step; 
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PrevBlock(old,addr,x,y,z,oct,sub,channel,ctrI); 
if (modc!=VOID){ 

CalcNonDals(ctrl,oct,sub,channcl, norms); 
step = normsfO] < 1 . 0? 1 .(ini)norms [0] ; 
if (mode == STILL || BlockZero(old)) { 

if (BoolToken(ctrl->bfp)) { /• NON_ZERO_STILL •/ 
Dprintf("NON_ZERO_STILL\n"); 
HuffBlock(delta,ctrl- > bfp); 
DcltaBlock(ncw,old,dclla,siep); 
UpdaicBlock(new,addx,2,channei,ctrl); 

} else { 

Dprintf("ZERO_STILL\ii"); 

mode = STOP; /* ZERO_STILL */ 

} 

}else{ 

if (!BoolToken(ctrl- > bfp)) { /* BLOCK_SAME •/ 
Dprintf("BLOCK_SAME\n"); 
mode = STOP; 

}else{ 

if (!BoolToken(ctrl- > bfp)) { /* ZERO_VID */ 

DprinifCZERO_VID\n"); 

ZeroCocffs(ctrl- > dst- > data{chajinel][z] ,addr); 

mode = VOID; 
} else { /• 

BLOCKCHANGE */ 

Dprinrf("BLOCK_CHANGE\n"); 
HuffBlock(delta,ctrl- > bfp); 
DeltaBlock(new,old.delta,step); 
UpdateBlock(new,addr,2,channel,ctrl); 

} 

} 

} 
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}else{ 

if (BlockZero(old)) mode = STOP; 
else { 

ZeroCoeffs(ctrl- > dst- > data[chanDcI][z] ,addr); 
mode = VOID; 

} 

} 

if (oct>0&& mode! = STOP) { 

Boolean decend - mode = = VOID?True :BoolToken(ctrl- > bfp); 
int X, Y; 



Dprintf("x= %d, y=%d, oct=%d sub=%d mode 
%d\n",x,y,oct,sub,mode); 

if (decend) { 

if (mode! = VOID) Dprrotf("C>CT_NONZERO\ir); 
for(Y=0;Y<2;Y++) for(X=0;X<2;X++) 

K]icsTree(mode,x*2 +X,y*2 + Y,z, oct- 1 ,sub,channel,ctrl); 
} else if (mode! = VOID) Dprintf("OCT_ZERO\n"); 

} 

} 

void KlicsLPF(mode,z,ctrl) 

CompCtrl Ctrl; 
int mode, z; 



{ 

Block addr, old, new, delta; 

int channel, channels = Ctrl- > dst- > type-* MONO? 1:3, x, y, 
octsJum=ctrl- > dst- > trans, wavelet. space[0] , 

si2e[2] = {Size(ctrl->dst f 0,0)> >octsJum+l,Size(ctrl->dst,0,l)> >octsJum+l}; 
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for(y = 0;y<si2e[l];y++) for(x=0;x<size[0];x + +) { 
Boolean lpf_loc=True; 

if (mode! = STILL) { 

lpMoc = BoolToken(ctrl- > bfp); /* 
LPF_LOC_ZERO/LPF_LOC_NON_ZERO •/ 

Dprintf( n %s\n",lpf_loc?"LPF_LOC_NON_ZERO":"LPF_LOC ZERO"); 
} 

if (lpfjoc) for(channel =0;channel < channels ;channel + +) { 
int 

ocis=ctrl- > dst- > trans, wavelet. space [ctrl- > dst- > type= = YUV && c hanne l! =0? 1:0], 

X, Y, step, value, bits=0; 

double 

nonns(3] = {ctrl- > quant_const,ctrl- > ihresh_const,ctrl- > cmp_const}; 

PrevBlock(old,addr,x,y,z,octs-l,0,channel,ctrl); 
CalcNonnals(ctrl,octs-l,0,channel,nonns); 
step = norms [0] < 1.071 :(int)nonns[0] ; 
if (mode == STILL) { 
forfaits =0, 

value=((l < < 8+ctrl-> dst->precision)-l)/step;value! »0;bits++) 

value ■ value > >1; 
for(X =0;X < BLOCK;X+ +) for(Y=0; Y < BLOCK; Y+ +) 

de!ta(X][Y] =ReadInt(bits,ctrl- > bfp); 
DeltaBlock(new,old,delta,step); 
UpdateBlock(new,addr,z,channel,ctrl); 

}else{ 

if (BoolToken(ctrl- > bfp)) { /• 
LPF_ZERO/LPF_NON_ZERO •/ 

Dprintf("LPF_NON_ZERO\n"); 
HuffBlock(delta,ctrl- > bfp); 
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Delta£lock(new,old,delta,step); 
UpdaieBlock(ncw,addr,z.channcl.ctrl); 
} else Dprintf("LPF_ZERO\n"); 

} 

} 

} 

} 

void KlicsFrame(ctrl,z) 

CompCtrl ctrl; 
int z; 

{ 

Video dst=ctrl->dst; 

int sub, channel, x, y, mode=ctrl-> still vid 1 1 z==0?STILL:SEND, 
octs_lum=dst- > trans . wa vc let . space [0] , 

size[2] = {Size(dst,0,0)> > l+octsJum,Size(dst,0,l)> > l+octsjum}; 
NcwFrame(dst,z); 

CopyFrame(dst,z-l ,z,ctrl- > stillvid 1 1 z= =0); 
if (z! =0 && ctrl- > auto j)) { 



ctrl- > quant_const + = (double)(H!STO/2 + ReadInt(HISTO_BITS,ctrl- > bfp))»HISTO_DE 
LTA*2.0/HISTO-HISTO_DELTA; 

ctrl- > quant_const = ctrl- > quant_const < 0.0?0.0:ctrl- > quant_const; 

Dprintf(" New quant %An\ctrl->quant_const); 

} 

KlicsLPF(mode,z,ctrl); 

for(y=0;y<size[l];y++) for(x=0;x<sizelO];x++) { 
if (BoolToken(ctrl- > bfp)) { 
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Dprintf("LOCAL_NON_ZERO\D"); 

for(channei = 0;channel < (dst- > type = = MON071 :3);channel + + ) { 
int ocLs=dst- > trans, wavelet. space[dst- > type = = YUV 

&& channel! =071:0]; 

if (BoolToken(cirl-> brp)) { 

Dprintf("CHANNEL_NON_ZERO\n"); 
for(sub= 1 ;sub < 4;sub+ +) 

KlksTree(mode,x,y,z,octs-l,sub,channel.ctrl); 

} else Dprintf("CHANNEL_ZERO\n"); 

} 

} else Dp^intf("LOCAL - ZERO\n•); 

} 

} 



void LraponKIics(w,closurc,caJl_data) 

Widget w; 

caddr t closure, call_data; 

{ 

char nie_name[STRLEN]; 
CompCtrlRec Ctrl; 
int i, z; 

ctrl.dsi=(Video)MALLOC(sizeof(VideoRec)); 
strepy(ctrl.bin_name,((XawListRenirnStnict *)call_data)- > string); 

sprintf(file_name," %s%s/%s%s\0\globaJ- > home,KLICS_DIR,ctrl.bin_name,KUCS_EX 
T); 

ctrl.bfp = bopen(file_nanie, "r"); 
ReadKlicsHeader(&ctrl); 
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if (ctrl.dst- > disk) SaveHeader(ctrJ.dst); 
for(z=0;z<ctrl.dst->size[2];z++) { 

if (z*=0 | j !ctrl.buf_switch) KJicsFramc(&«rl,z); 

else { 

if (BoolToken(ctrl.bfp)) KlicsFrame(&ctrl,z); 
else SkipFrame(ctrl.dst,z); 

> 

if (z>0) { 

SaveFrame(ctrl.dst,z-l); 
FreeFrame(ctrl. dst.z- 1 ); 

} 

} 

SaveFrame(ctri.dst,ctrl.dst- > size[2]-l); 
FrceFrame(ctrl.dst,ctrl.dst- > size[2]-l); 
bclose(cal.bfp); 

ctrl.dst- > next= global- > videos; 
global- > videos = ctrl.dst; 
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source/ImponKl ic sS A . c 

•••••••••••••/ 

/* 

* Importing raw Klics binary files 

* Stand Alone version 
•/ 

^include "KlicsSA.h" 
extern void ConvolveO; 

/* useful X definitions •/ 
typedef char Boolean; 
#define True 1 
^define False 0 
#define String char* 

extern int HuffReadSA(); 

extern Boolean BlockZeroSAO; 

extern void ZeroCoeffsSAO; 

extern int ReadlntSAO; 

extern int DecideSAO; 

extern double DecideDoubleSAO; 

Boolean BoolTokcnSA(bfp) 

Bits bfp; 

{ 
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Boolean token; 

bread(&token,l,bfp); ' 
return(token); 

} 

void HuffBlockSA(block,bfp) 

Block block; 
Bits bfp; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X+ +) for(Y=0;Y< BLOCK; Y+ +) 
block(X][Y] «HuffReadSA(bfp); 

} 

void PrcvBlockSA(old,addr,x,y,oct,sub,channcl,dst) 

Block ojd, addr; 

int x, y, oct, sub, channel; 

short *dst(3]; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(YsO;Y<BLOCK;Y++) { 

addr{X][Y]=AccessSA((x< < 1)+X,(y< < l)+Y,oct,sub,channel); 
old(XJ[Y] = dst[cbannel][addr[X][Y]J; 

} 

} 
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void DeitaBlockSA(new,old,delta,step) 

Block new, old, delta; 
int step; 

{ 

tut X, Y; 

for(X - 0;X < BLOCK;X + + ) for(Y=0;Y < BLOCK; Y + + ) 

new[X][Y] =old[X][Y] +deltapq[Y]*step+(delta(X]m! =0?negif(deltapC][Y] <0,(step-l) 
> > l):0); 

} 

void UpdateBlockSA(new,addr,chanDel,dst) 

int channel; 
Block new, addr, 
short »dst(3]; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) 
dst(channel][addrpC][Y]] ■ (short)new[X]lY]; 

} 

void KlicsTreeSA(mode,x,y,oct,sub,channel,dst,bfp,quaiM_coDSt) 



int mode, x, y, oct, sub, channel; 
shon *dst[3J; 
Bits bfp; 
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double quam_const: 

{ 

Block addr, old, new, delta, zero_block={{0,0},{0,0}}; 
double norms[3] = {quam_const,thresb_const,cmp const}; 

int step; 

PrevBlockSA(old,addx,x,y,oct,sub,cnannel,dst); 
if (mode! =VOH>) { 

CakNormaJsS A(oct, sub.channel , norms ,quant_const) ; 

siep=nonns[0]<1.0?l:(int)norms[0]; 

if (mode= = STILL 1 1 BlockZero(old)) { 

if (BoolTokenSA(bfp)) { /• NON_ZERO_STILL */ 

Dprintf("NON_ZERO_STILL\n"); 

HuffBlockSA(delta,bfp); 

DcltaBlockSA(ncw,old,dclta,step); 

UpdateBlockSA(new,addr,chaimel,dst); 

}else{ 

Dprinif("ZERO_STILL\n"); 

mode = STOP; /• ZERO_STILL */ 

} 

}else{ 

if (!BoolTokenSA(bfp)) { /• BLOCKSAME ♦/ 

Dprintf("BLOCK_SAME\iT); 

mode = STOP; 
}else{ 

if (!BoolTokenSA(bfp)) { /• ZERO_VID */ 

Dprintf(-ZERO_VID\ii"); 

ZeroCoeffsSA(dst[chajinel] ,addr); 

mode «= VOID; 
} else { /♦ 

BLOCK_CHANGE •/ 
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Dprintf("BLOCK_CHANGE\n"); 
HuffBlockSA(delta,bfp); 
DeltaBlockSA(new,old,delta,step); 
UpdateBlockSA(Dew,addr,chanDel,dst); 

} 

} 

} 

} else { 

if (BlockZeroSA(old)) mode = STOP; 
else { 

ZeroCoeffsSA(dst[channel],addr); 
mode = VOID; 

} 

} 

if (oct>0 && mode! = STOP) { 

Boolean decend - mode - - VOID?True: BoolTokenS A(bfp) ; 
int X, Y; 

Dprinrf("x= %d, y=%d, oct= %d sub=%d mode 
%d\n" ,x,y ,oct,sub,mode); 

if (decend) { 

if (mode! = VOID) Dprintf("OCT_NON_ZERO\n"); 
for(Y=0;Y<2;Y++) for(X»0;X<2;X++) 

KJicsTreeSA(mode,x*2 +X,y*2 + Y,oct-l ,sub,channel,dst t bfp,quant_const); 
} else if (mode! = VOID) Dprintf("OCT_ZERO\n"); 

} 

} 

void KIicsLPF_SA(modc,dst f bfp t quant_const) 



int mode; 
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short *dst[3); 
Bits bfp; 



double 



quant_const; 



Block addr, old, new, delta; 
int channel, channels =3, x, y, 
octs_lum=3, 

size[2] = {SA_WIDTH> >octs_lum+l,SA_HHGHT> >ocisJum+l}; 
for(y=0;y<size[l];y++) for(x-0;x<size[0];x++) { 



if (mode! = STILL) { 

lpfjoc =BoolTokenSA(bfp); /* 
LPF_LOC_ZERO/LPF_LOC_NON_ZERO */ 

Dprintf(" %s\n",lpf_loc?"LPF_LOC_NON_ZERO": "LPFJ-OC_ZERO"); 



if (lpfjoc) for<chaimel»0;cbaimel<chanDels;chaiii]el++) { 
int octs= channel !=0?2:3, 



PrevBlockSA(old,addr,x,y,octs- 1 ,0,channel,dst); 
CalcNonnalsSA(octs-l ,0.channel,nonns,quani_const); 
step= norms[0] < 1 .0?1 :(int)nonns[0]; 
if (mode == STILL) { 
for(bits=0, 



value = ((1< < 8 + SA_PRECISION)-l)/step;value! =0;bits+ +) 

value = value > > 1; 



Boolean 



lpfjoc -True; 



double 



X, Y, step, value, bits=0; 

nonns[3] = {quant_const,thresh_const,cmp_const}; 
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for(X=0;X < BLOCK ;X + +) for(Y=0;Y < BLOCK; Y++) 

deltafX] [Y] = ReadbtSA(bits,bfp); 
DeltaBlockSA(new,old.delta,step); 
UpdateBlockSA(ncw,addr,channel,dst); 

}clsc{ 

if (BoolTokenSA(bfp)) { /• LPF_ZERO/LPF_NON_ZERO 

*/ 

Dprintf( "LPF_NON_ZERO\n"); 
HuffBlockSA(dclta,bfp); 
DeltaBlockSA(new,old,delta,step); 
UpdaicBIockSA(new,addr t channcl,dst); 
} else Dprinrf("LPF_ZERO\n"); 

} 

} 

} 

} 

void KJicsFrameSA(mode,src,dst,bfp) 

int mode; 

short •src[3], *dst(3]; 

Bits btp; 

{ 

int sub, channel, x, y, i, 
octsJum=3 f 

size[2] = {SAJVIDTH > > 1 +octsJum, SA_HHGHT> > 1 +octsJum}; 
double quani_const; 

brcad((char *)&quant_const,sizeof(double)*8 f bfp); 
Kl icsLPF^S A(mode,dst , bfp . quant_const) ; 
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for(y=0;y<size[l];y++) for(x=0;x<size[0];x + +) { 
if (BoolTokenSA(bfp)) { 

Dprintf("LOCAL_NON_ZERO\n 1 '); 
for(channcl =0;channel < 3 ;channel + + ) { 
int ocis= channel! =0?2:3; 

if (BoolTokenSACbfp)) { 

I^rintf(XHANNELJ*ON_ZERO\n"); 
for(sub- 1 ;sub < 4;sub+ +) 

KlicsTrceSA(mode,x,y,ocis-l,sub,channel,dst,bfp,quant_const); 

} else Dprintf("CHANNEL_ZERO\n"); 

} 

} else Dprintf("LCX:AL_ZERO\n"); 

} 

for(chamiel=0;channel<3;channel + +) { 
int 

frame_sizel2] = {SA_WTDTH> > (channel^ =0?0:1),SA_HHGHT> > (channel = =0?0:1 
)}. 

frame_area - frame_si2e[0]*framc_si2c[l]; 

for(i =0;i < frame_area;i++) sre [channel] [i] =dst [channel] [i]; 
Convolve(src[channel],False,frame_si2e,channel = =O?3:2,0); 
for(i «0;i < frame_area;i+ +) 
src[channel][i] = sre [channel] (0 > > SA .PRECISION; 
} 

} 
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source/InitFraine.c 



Initialise frame structure for Frame command widget 



*/ 



^include " . . /include/xwavch" 

#defme FRAMEJCONS 14 

^define TRANS_MENU 1 

^define COMP MENU 2 



extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern String 
extern void 



CopyVideoO; 
Compare 0; 

NAO; 

FrameDestroyO; 

ExamineO; 

FramePointYNO; 

FramelnfoO; 

FramcMergeO; 

MovieO; 

PostScriptO; 

SelectO; 

Spectnim(); 

NewPointO; 

TransfonnO; 

CompressO; 

♦VideoCurrentListO; 

KlicsSAO; 



void InitFraine (w,closure t cail_data) 
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Widget w; 

caddr t closure, call data; 



{ 

XawListReturnStruct "name=(XawListReturnStruct *)call_data; 
Video video ■ FindVideo(name- > string, global- > videos); 
Frame frame = (Frame )MALLOC(si2eof(FrameRec)); 
Widget shell[2], form, widgets [FRAME_1C0NS] , 
trans_widgcts[TRANS_MENU], compjvidgets[COMP_MENU]; 
Arg args[7]; 
Pixmap pixmap; 

int view[2] = { 15 + video- > size[0],15 + video- > sizefl]}; 
Formltem itemsQ - { 

"fnn_cancel", "fraroc_close", 
"frm_copy", "copy", 
"fnn_exam", 'examine", 
"rrm_point_vn", "point_y " , 
"frm_transform", "transform", 
4,0,FW_icon_bution,"fnn_traiis_mcnu"}, 

"frm_info_yn*, "info", 
5,0,FW_icon,NULL}, 

"frmjnerge", "merge", 
" frm_compress * , " code " , 
7,0, FW_icon_button, " frm_comp_mcnu " } , 

"fim_movie\ "movie", 
"frm_postscript", "postscript" , 
"frm_compare", "compare", 
"frm_view", NULL, 
0, 1 ,FW_view, (String)view} , 

"frmjabei", video- > name, 
"frm_colors", "colors", 



0,0,FWjcon,NULL}, 
l,0,FW_icon,NULL}, 
2,0,FWJcon,NULL}, 
3,0,FW_icon,NULL}, 



6,0,FWjoggle,NULL}, 



8,0,FW_icon,NULL}, 
9,0,FWJcon,NULL}, 

10,0,FWJcon,NULL}, 



0,12,FW_label,NULL}, 

13,12,FWJcon.NULL}, 



}; 
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Selection sel = (Selection)MALLOC(si2eof(SelecUtem)); 
MenuJtem trans_menu[TRANS_MENU] = { 

{ "trans_Wavelet" .smeBSBObjectClass, "Wavelet", NULL}, 

}; 

MenuJiem comp_menu[COMP_MENU] = { 

{ "corap_KLICS",sraeBSBObjectClass, "KLICS" ,NULL}, 

{ "comp_KLICS_SA" , smeBSBObjectClass, "KLICS SA" .NULL}, 

}; 

XtCallbackRec frame_callQ={ 

{FrameDestroy,(caddr_t)frame}, {Free,(caddr_t)sel}, {NULL f NULL}. 

{CopyVideo,(caddrj)video}, {NULL.NULL}, 

{Examine,(caddr_t)firame}, {NULL,NULL}, 

{FramePotatYN,(caddrj)frame}, {NULL.NULL}, 

{FrameInfo,(caddrj)franie}, {NULL,NULL}, 

{FrameMerge,(caddr_t)fraine}, {NULL.NULL}, 

{Movie,(caddrj)frame}, {NULL.NULL}, 

{PostScript,(caddrj)firame}, {NULL.NULL}, 

{Select,(caddrj)sel}, {NULL.NULL}, 

{Spectnira,(caddr_t)frame}, {NULL.NULL}, 
}, image_callD-{ 

{NewPoint,(caddrj)frame}, {NULL.NULL}, 
}, trans_caJlQ={ 

{Transfonn,(caddrj)video}, {NULL.NULL}, 
}, comp_callQ={ 

{Comprcss,(caddx_t)video}, {NULL.NULL}, 

{KlicsSA.(caddr_t)vtdeo}, {NULL,NULL}, 

}; 

Colormap cmap = QunndCmap(frame- > channel = (video- > type = = MONO 
| ! video- > trans. type! = TRANS_None)?0:3 t video- > type, video- > gamma); 

Dp^intf( ,, InitF^amc\n ,, ); 
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sel-> name = "video_Compare"; 

scl- > button = "frm_compart"; 

sel- > listj>roc = VideoCurreniList; 

sel- > action name = "Compart videos"; 

sel- > action jjroc = Compare; 

sel- > action^closure =(caddrj)video; 

frame- > video = video; 

frame- > sbcll = ShellWidget("frm_sheU\global- > toplevel,SWjop,cmap,NULL); 
form = FormatWidget("frm Jonn " , frame- > shell); 
frame- > imagejvidget = NULL; 

frame- > rasg - NULL; 

frame- > zoom =0; 
frame- > frame =0; 

frame- > point_switcb = False; 
frame- > point jnerge = False; 

frame- > point = (Poini)MALLOC(sizeof(PointRec)); 

frame- > point- > location[0] =6; 

frame- > point- > location! 1] s 0; 

frame- > point- > usage- 1 ; 

frame- > point- > next = global- > points; 

global- > points = frame- > point; 

frame- > palette =0; 

frame- > next ^global- > frames; 
global- > frames = frame; 

GetFrame(video, frame- > frame); 



eiiDerrnrrr eurrr ^di* c on 
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pixmap = Updatelmage(frarae); 

FillFonn(form.FRAMEJCONS,itcms,widgets,frarac_caU); 
sheU[0]=ShcllWidget("frmjransjTien^widgeis^ 

FUlMenu(sheIl(0] t TRANS_MENU.traiis_menu,trans_widgets,trans call); 

shell[l]=ShellWidget("f^n_comp_menu^widgels[7] t SW_menu,NULL,^WLL); 
FillMenu(shell[ 1 ] ,COMP_MENU,comp_menu,ccrop_widgets,comp call); 

frame- > point_mergejvidget=widgetsf6]; 

Xt5etArg(args[0J,XtNbitmap,pixmap); 
XtSetArg(args[lJ,XtNwidth, video- > sizelO]); 
XtSetArg(args[2] .XtNheigbi, video- > sizeflj); 
XtSetArg(args[3] ,XtNcallback.image_call); 

frame- > iniagejvidget=XtCreateMajiagedWidget<"frm_ii^ 
s[ll],args,FOUR); 

XtSetSensitive(frame- > image_widget,False); 

XtSetSensitive(widgets[13], PseudoColor = = global- > visinfo- > class); 

XtPopup(frame- > shell, XtGrabNone); 

} 

Video FindVideo(namc f video) 

String name; 
Video video; 

{ 

if (video= =NULL) retum(NULL); 
else if (!strcmp(name,video->name)) retum(video); 
else return(FindVideo(name, video- > next)); 

} 
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source/InitMain.c 



/* 

Initialise menu structure for Main command widget 

•/ 

^include "../include/xwave.h" 

/* Save externs */ 

extern void VideoSaveO; 

extern void VideoXimSaveO; 

extern void VideoDTSaveO; 

extern void VideoMacSaveO; 

extern void VideoHexSaveO; 

/* List externs */ 

extern String *VideoList(); 
extern String *VideoDropListO; 
extern String *VideoCurrentListO; 
extern String *K]icsListO; 
extern String *KlicsListSAO; 

/* Import externs */ 

extern void ImportKlicsO; 
extern void ImpKlicsTestSAO; 

/* Main externs */ 
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extern void Select(); 

extern void VideoCleanO; 

extern void QuitO; 

extern void VideoLoadO; 

extern void InitPrame(); 

extern void VideoDropO; 

extern void PlotGraphO; 

/* Function Name: InitMain 

* Description: Create main menu button & sub-menus 

* Arguments: none 

* Returns: none 
•/ 



#define MAINMENU 7 
#defme SAVEMENU 5 
^define IMPT_MENU 2 



InitMainO 
{ 

Widget fonn=FormatWtdget("xwave_form",global->toplevel), widgetsfl], 

main_sbell, main_widgets[MAIN_MENU], 

save_shell, save_widgets[S A VE_MENU] , 

impt_sbell, impt_widgets[IMFT_MENU] ; 
Formltem itemsQ={ 

{ "xwaveLogo" ,'main " ,0,0,FW_icon_bunon, "xwave_main_sb"} , 

>; 

Menultem main_menu[] = { 

{"main_Open",smeBSBObjectClass,"Open a video",NULL}, 
{"main_Attach".smeBSBObjectClass. "Attach a frame\NULL}, 
{"main_Save",smcBSBprObjectClass,"Save a video", "xwave_save_sh"}, 
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{"main_Drop",smeBSBObjectCla3S,"Drop a video" .NULL}, 
{"main_Clean".smcBSBObjcctClass. "Clean out videos ".NULL}, 
{ ' main_Impon " .srneBSBprObjectClass , "Impon a 
video " , " x wave_impt_sh " } , 

{ "main_Quit " .smeBSBObjeciClass, "Quit", NULL} , 
}, save_meDuQ={ 

{"savejnenu_vid",smeBSBObjectCiass,"Save xwave video",NULL}, 
{ "savejnenujeim" .smeBSBObjectClass, "Save xim video" .NULL} , 
{"save_menu_dt",smeBSBObjectClass,"Save DT image", NULL}, 
{"save_menu_mac",smeBSBObjectClass,"Save mac video",NULL}, 

{"save_menu_hex",smeBSBObjectClass,"Save hex dump ".NULL}, 
}, impt_menuQ={ 

{"impt_menu_kJics",smeBSBObjectClaa3,"KUCS",NULL} f 

{ "imptjnenu JdicsSA",smeBSBObjectClass, "KLICS SA",NULL}, 

>; 

static Selectltem selection!] - { 

{"video^Open'/xwaveLogo'.VideoList/Open a 
video",VideoLoad,NULL}, 

{"f^e_Aaach","xwaveLogo",VideoCunentList, "Attach a 
frame ".InitFramc, NULL}, 

{ " video_Drop ■ , "xwaveLogo", VideoDropList, "Drop a 
video",VideoDrop,NULL), 
}, save_selD={ 

{ "save_vid" , "xwaveLogo", VideoCurrentList, "Save xwave 
video", VideoSave,NULL} , 

{"save_xim", "xwaveLogo" .VideoCurrentList, "Save xim 
video",VideoXimSave,NULL}, 

{ "save_dt" , "xwaveLogo" , VideoCuncntList, "Save DT 
image " , VideoDTSave .NULL} , 

{"save_mac " , "xwaveLogo" .VideoCurrentList, "Save mac 
video",VideoMacSave,NULL}, 

{ "savejiex " , "xwaveLogo" .VideoCurrentList, "Save hex 
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dump". VideoHexSave.NULL} , 
}, impt_sel(] = { 

{ " impt_kJ ics " , "x waveLogo " ,K1 icsList , " Import 
KLICS " . ImportKlics, NULL} , 

{"impt_kJicsSA","xwaveLogo",KlicsListSA, , 'Import KLICS 
S A " , ImpKIicsTestSA.NULL} , 

}; 

XtCaJlbackRec maincallO = { 

{Select,(caddr j)&selection(OJ} , {NULL, NULL}, 

{Sdect,(caddrj)&seleciion(lJ}, {NULL.NULL}, 

{SeIcct,(caddr_t)&selcction[23}, {NULL.NULL}, 

{Videoaean,(caddr_t)NULL}, {NULL.NULL}, 

{Quh,(caddrj)NULL}. {NULL.NULL}. 
}, savc_caI10={ 

{Select,(caddrj)&save_sel[01}, {NULL.NULL}, 

{Selea,(caddrj)&save_sel[I]}, {NULL.NULL}, 

{Select,(caddx_t)&5ave_sel[21}, {NULL.NULL}, 

{Sclect.(caddrj)&save_scl[31}, {NULL, NULL}, 

{Select,(caddr_t)&save_sel[4J}, {NULL.NULL}, 
}, impt_calID={ 

{Sclect,(caddrj)&impt_sel[0]}, {NULL.NULL}, 
{Select,(caddrj)&impt_sel[l]}, {NULL.NULL}. 

}; 

DprintfCInitMainXn"); 
FillFonn(fonn,ONE,i!cms,widg«s,NULL); 

main_shcll = ShellWklgct("xwave_main_sh\wkigets[0],SW_meim,NULL,NULL); 
saveshell = Shell Widgetfxwave_save_sh" ,mam_shell,SW_mcnu,NULL,NULL); 
impt_shell=SheUWidget("xwave_TOpt_sh",ra 

FiIlMenu(main_she!I,MAIN_MENU,main_mcnu,main_widgcts,main_call); 

FilIMenu(save_shclI,SAVE_ > MENU,save_menu,savc_widgeis,save_call); 

FillMenu(impt_shelI.IMPT_MF^U.impt_menu,impt_widgets,impt_call); 
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source/Klics5.c 



/* 

Full still/video Knowlcs-Lewis Image Compression System utilising HVS 
propenies 

and delta-tree coding 

*/ 

^include "xwave.h" 
#include "Klics.h" 
^include <math.h> 

extern Bits bopenO; 

extern void bcloseO, breadO. bwriteO, bfhishO; 

extern WriteKlicsHeaderO; 

/* token modes (empty) */ 

#define EMPTY 0 

#defroe CHANNEL_EMPTY 1 

#defme OCTAVE_EMPTY 2 

#define LPFEMPTY 3 

#define FULL 4 

typedef struct _HistRec { 

int bits, octbits[3][5], lpf, activity, targei, token[TOKENSl, coe«T129]; 

double q_const; 
} HisiRec, '"Hist; /* history record ♦/ 



Function Name: Access 

Description: Find index address from co-ordinates 
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* Arguments: x, y - (x,y) co-ordinates 

oct, sub, channel - octave, sub-band and channel co-ordinates 

* width - image data width 

* Returns: index into vid- > data[channel][][index] 
•/ 

int Access(x,y,oct,sub,width) 

int x, y, oct, sub, width; 

{ 

return(((x< < l)+(sub> > l)+width*((y< < l)+(l&sub)))< <oct); 

} 

/* Function Name: LastFrame 

* Description: Find last frame encoded 

* Arguments: z - index of current frame 

* hist - history records 

* Returns: index of previous frame 
*/ 

int LastFrame<z,hist) 

int z; 
Hist hist; 

{ 

int i=z-l; 

whiJe(hist[i].bits= =0 && i>0) i-; 
return(i<0?0:i); 

} 
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/* Function Name: Decide 

» Description: Calculate value representing the difference between new and old 
blocks 

* Arguments: new, old - blocks to compare 

* mode - differencing algorithm {MAXIMUM | SIGABS | 
S1GSQR} 

* Returns: difference value 
*/ 

int Decide(new,old,mode) 

Block new, old; 
int mode; 

{ 

int X, Y, sigma =0; 

for(X=0;X<BLOCK;X++)for(Y=:0;Y<BLOCK;Y++) { 
int nj>=new[X][Y]-old[X][Y]; 

switch(mode) { 
case MAXIMUM: 

sigma=sigma > abs(n_o)?sigma:abs(n_o); 

break; 
case SIGABS: 

sigma +=abs(nj>); 

break; 
case SIGSQR: 

sigma +=n_o*n_o; 

break; 

} 

} 
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return(sigma); 



} 



/* Function Name: DecideDoublc 

* Description: CalcuJates normal w.r.t differencing algorithm 

* Arguments: norm - normal value 

* mode - differencing algorithm {MAXIMUM | SIGABS 
SIGSQR} 

* Returns: new normal value 
*/ 

double DecideDouble(norm t mode) 

double norm; 
int mode; 



{ 



double ret; 

switch(mode) { 
case MAXIMUM: 

ret -norm; 

break; 
case SIGABS: 

ret=4.0*norm; 

break; 
case SIGSQR: 

ret=4.0*norm*norm; 

break; 

} 

return(ret); 
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Boolean Dec ision(ne w , old , norm , mode) 

Block new, old; 
double norm; 
in! mode; 

{ 

return((double)Dccidc(new,old,modc) < =DccidcDoublc(nonn,modc)); 

} 

/* Function Name: Feedback 

* Description: Calculates new target activity from target bits and historical values 

* Arguments: hist - history records 

* curr - current frame 

* taps - size of history window 

* Returns: target activity 
♦/ 

int Feedback(hist,curr f taps) 

int curr; 
Hist hist; 
int taps; 

{ 

int prev=cuir f i; 
double ratio -0; 

for(i=0;i<taps && prcv!=0;i++) { 
prtv = LastFrame (pre v , hist) ; 

ratio + = (double)hist[prev] .activity/(double)(hist[prev] .bits-(prev = = 0?hist[0] .Ipf :0)); 



substitute sheet («ule 26) 
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> 

rerura((ini)(raiio*(double)hist[cuiT].targeiy(double)i)); 

} 

/* Function Name: Filter 

* Description: Calculates new q^censt filtering historical values 

* Arguments: hist - history records 

* curr • current frame 

* taps - size of history window 

* filter - index to filter 

* Returns: q_const 
•/ 

double FUter(hist,curr,taps, filter) 

int curr; 
Hist hist; 
int taps, filter; 

{ 

double mac = hist [curr] .q^const, sum =1.0, coeff=1.0; 
int i, prev=curr; 

for(i=0;i<taps && piev!=0;i++) { 
prev=LastFrame(prev,hist); 
coeff= filter = =0?0:coeff/2.0; 
mac+ =hist[prev].q_const*coeff; 
sum+=cocff; 

> 

return(mac/sum); 
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/• Function Name: Huffman 

* Description: CaJcuJaies the number of bits for the Huffman code representing 
level 

* Arguments: level - level to be encoded 

* Returns: number of bits in codeword 
V 

int Huffman(lcvel) 

int level; 

{ 

rcturnflevel *= =0?2:(abs(levcl) < 3?3:1 +abs(lcvcl))); 

} 

/* Function Name: HuffCode 

* Description: Generates Huffman code represe nting level 

* Arguments: level - level to be encoded 

* Returns: coded bits in char's 
•/ 

unsigned char *HuffCode(JeveI) 
int level; 

{ 

unsigned char *bytes= (unsigned char *)MALLOC((7+Hufftnan(level))/8); 

byies(0] =(abs(level) < 3?abs(level):3) | (level < 0?4:0); 
if (abs(level)>2) { 

int index=(7+Hufftnan(level))/8-l; 
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bytes(index) =bytes[index] |(1< < (Huffmau(level)-1)%8); 

} 

retuni(bytes); 

} 

unsigned char *CodeInt(number,bits) 

int number, bits; 

{ 

int len=(7+bits)/8; 

unsigned char *bytes= (unsigned char *)MALLOC(len); 
int byte; 

for<byte-0;byte<]en;byte++) { 
bytes [byte] =Oxff&number; 
number = number > >8; 

} 

rctura(bytes); 

} 

int Rcadlnt(bits,bfp) 

int bits; 
Bits bfp; 

{ 

int len»(7+bits)/8; 
unsigned char bytes(len]; 
int byte, number =0; 

brcad(bytes,bits,bfp); 
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for(byte=0;byte<len;byie++) 

number= number j ((int)bytes(byte] < < byte'8); 
□umber = (number < <sizeof(im)*8-bits)> > sizeof(int)*8-bits; 
rerurn(number); 

} 

/* Function Name: HuffRead 

* Description: Read Huffman encoded number from binary file 

* Arguments: bfp - binary file pointer 

* Returns: decoded level 
V 

int HuffRead(bfp) 
Bits bfp; 

{ 

int value; 

unsigned char byte; 
Boolean negative = False; 

brcad(&byte,2,bfp); 
value =(int)byte; 
if (byte= = , \O f ) return(0); 
else { 

bread(&byte f l,bfp); 
negative = (byte! = ? \0*); 

} 

if (value < 3) return(negif(negative f value)); 
for(byte» , \0 , ;bytc«- , \0 , ;value++) brcad(&bytej f bfp); 
rctum(ncgif(negativc,value-l)); 
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/* Function Name: Quantize 

* Description: RM8 style quantizer 

* Arguments: data - unquantised number 

* q - quantizing divisor 

* level - quantised to level 

* Returns: quantized data & level 
*/ 

int Quantize(data t q t level) 
int data, q, * level; 
{ 

int magpie vel = abs(data)/q; 
♦level = negif(data <0,magjevel); 

retunKDegif(data<0,magJevel*q+(magJevel!*0?(q-l)> > 1:0))); 

} 

/* Function Name: Proposed 

* Description: Calculates proposed block values 

* Arguments: pro - proposed block 

* lev - proposed block quantized levels 

* old, new - old and new block values 

* decide - decision algorithm 

* norms - HVS normals 

* Returns: new= =0, proposed values (pro) and levels (lev) 
*/ 

Boolean Proposed(pro,lev f old,new,decide,norras) 
Block pro, lev, old, new; 
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int decide; 

double norms[3]; 



{ 

Block zero_block={{0,0},{0,0}}; 

int X, Y, step=nonns(0]<1.0?l:(in0nonns[0]; 

Boolean zero = Decision(ne w.zero J>lock, nonns[ 1 ] .decide) ; 

for(X = 0;X < BLOCK;X + + ) for(Y =0; Y < BLOCK; Y + + ) 

pro[X]m=zero?0:old(X][Y]+<^tize(new^ 
returD(zero); 

} 

/* Function Name: ZeroCoeffs 

* Description: Zero out video data 

* Arguments: data - image data 

* addr - addresses 

* Returns: zeros data[addr[JD] 
•/ 

void ZeroCoeffs(data,addr) 

short 'data; 
Block addr. 

{ 

int X. Y; 



for(X =0;X < BLOCK;X+ +) for(Y =0;Y < BLOCK; Y+ +) 
data[addr[X][Y]]=0;. 

} 
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/* Function Name: BlockZero 

* Description: Test if all block values are zero 

* Arguments: block - block under test 

* Returns: block ==0 
*/ 

Boolean BlockZero(block) 
Block block; 

{ 

int X, Y; 

Boolean zero * True; 

for(X=0;X < BLOCK;X+ +) for(Y=0;Y < BLOCK;Y+ +) 

if (block[X][Y]! =0) zero = False; 
return(zcro); 

} 

/* Function Name: SendToken 

* Description: Increments token frequency 

* Arguments: token - token to be transmitted 

* channel, sub, oct - co-ordinates 

* Ctrl - control record for compresssion 

* hist - history record 

* empty - zero state {EMPTY | CHANNEL_EMPTY | 
OCTAVE_EMPTY | LPF_EMPTY | FULL} 

* branch - branch of tree (0-3) 

* Returns: encodes token 
•/ 



void SendToken( token, channel f sub , oct , Ctrl , hist , empty , branch) 
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int token, channel, sub, oct, "empty, branch; 
CompCtrl Ctrl; 
Hist hist; 

{ 

inl full=FULL, i; 
String 

token_namc [TOKENS] = { "ZERO_STTLL" , "NON_ZERO_STILL" , "BLOCKSAME" , "ZE 
RO_VID " , "BLOCK_CHANGE" , 

"LOCAL_ZERO" , "LOCAL_NON_ZERO" , "CHANNEL_ZERO" , "CHANNEL_NON_ZE 
RO", *OCT_ZERO\ "(XTTJJONZERO", 

"LPF_ZERO", "LPF_NON_ZERO', "LPF_LOC_ZERO","LPF_LOC_NON_ZERO"} ; 

switch(*empty) { 
case EMPTY: 

if (token! = ZERO_STILL && token! = BLOCK_S AME) { 

ScndToken(LOCAL_NON_ZERO,chaniiel t sub,oa,ctrl,nist,&njll,branch); 

for(i=0;i < cnannel;i+ +) 
SendToken(CHANNEL_ZERO,i,sub,o«,ctrl,hist,&full,bianch); 

•empty =CHANNEL_EMFTV; 

SendToken(token,channel,sub,oct,ctrl,hist,empty,branch); 

} 

break; 

case CHANNEL_EMFTY: 

if (token! = ZERO JTILL && token! = BLOCK_S AME) { 

SendToken(CHANr^_NON_ZERO,cbannel,sub,oct,ctrl t m^t,&ruH,branch); 
for(i=l;i<sub;i++) 

SendToken(token= = NON_ZERO_STILL?ZERO_STILL:BLOCK_SAME,channel,i,oct,a 
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rl.hist.&fuJl, branch); 

•empty = FULL; 

SeiidToken(token. channel, sub, oct.ctrl. hist, empty, branch); 

} 

break; 

case OCTAVE_EMPTY: 

if (token! = ZERO_STILL && token! = BLOCK_SAME) { 

SendToken(OCT_NON_ZERO,cbannel,sub,oct,ctrl,b^,&full,branch); 

for(i=0;i < branch; i+ +) 
SendToken( token = = NON_ZERO_STIIX?ZERO_STIli:BlXiCK_SAME, channel, sub, oc 
t.ctrl.hist.&full.branch); 

•empty = FULL; 

SendToken(token,channel,sub,oct,ctrl,hist,empty,branch); 

> 

break; 
case LPF_EMPTY: 

if (token! =LPF_ZERO) { 

SendToken(U > F_LOC_NON_ZERO,channel,sub,oct,ctrl,hist,&fuU,branch); 

for(i»0;i < channel;! + +) 
SendToken(LPF_ZERO,i,sub.oct,ctrl,hist,&ftiIl,branch); 

♦empty = FULL; 

SendToken(token,channel,sub,oct,ctrl,hist,empry,branch); 

} 

break; 
case FULL: 

DprintfC %s\n" , token_name[token]); 

hist- > token[tokenJ + + ; 

hist- > bits+ =token_bits[tokenJ; 

hist- > octbits[channel][oct] + = tokenJ)its(token] ; 

if (ctrl- > bin_switch) 
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bwrite(&token_codes[token),token_bits[token],ctrl- > bfp); 
break; 

} 

} 

/* Function Name: Readfilock 

* Description: Read block from video 
Arguments: new, old, addr - new and old blocks and addresses 

x, y, z, oct, sub, channel - co-ordinates of block 
Ctrl - compression control record 

* Returns: block values 



* 



/ 



void ReadBlock(new,old,addr,x,y,2 f oct,sub,cbannel,ctrl) 

Block new, old, addr; 

int x, y, z, oct, sub, channel; 

CompCtrl ctri; 

{ 

int X, Y; 

for(X»0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 

addr[X]rY]«Access((x< < 1)+X,(y< < l)+Y,oct,sub,Size(ctrl->src,channel,0)); 
new[X][Y] = (int)ctri- > srcr > datefchannel][z][addr[X][Y]J; 
old[X][YJ »(int)ctrl- > dst- > data[channel][2]IaddrpC](Yl]; 

} 

} 



/* 
* 



Function Name: CalcNormals 
Description: Calculates HVS weighted normals 
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Arguments: ctrl - compression control record 

oct, sub, channel - co-ordinates 
norms - pre-initialised normals 

Returns: weighted normals 



void CalcNormals(ctrl , oct ,sub .channel f norms) 



CompCtrl ctrl; 

int oct, sub, channel; 

double nonnsP]; 

{ 

Video vid=ctrl->dst; 

int norm, base_oct = oct -f ( vid- > type = = YUV && 

channel! =0?vid-> trans, wavelet. space[0]-vid-> trans. wavelet.space[l]:0)+(sub= =0?1 :0) 
« 

for(noim=0;nonn<3;nonn++) { 

if (norm!=0) norms[norm] *« ctrl- > quant^const; 
normsfnorm] *= 
ctrl- > base_fac tors [base_oc t] * (sub = =3?ctrl- > diag_factor: 1 .0); 

if (channel! =0) normsfnonn] *= ctri- > chrome Jactor; 
normsfnonn] *=(doublc)(l < < vid- > precision); 

> 

} 

/* Function Name: MakeDecisions 

* Description: Decide on new compression mode from block values 

* Arguments: old, new, pro - block values 

* zero - zero flag for new block 

* norms - HVS normals 
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mode - current compression mode 
decide - comparison algorithm 
new compression mode 

int MakeDecisions(old , new , pro, zero , norms , mode ,dec ide) 

Block new, old, pro; 
Boolean zero; 
double nonns[3J; 
int mode, decide; 

{ 

Block zero - block={{0 f 0} f {0 t 0}}; 

int newjnode, np=Decide(new,pro,decide), no=Decide(new,old,decide); 

if (np<no && (double)no>DecideDouble(ronra 
&& !zero) 

newjnode= mode == STILL || 

(double)Decide(old,zeroJ)lock,decide)< =DecideDouble(norms[l] t decide)?STELL:SEND; 
else newjnode = mode = = SEND && np<no && zero?VOID:STOP; 
return(new_mode); 

} 

int MakeDecisions2(old,new,pro,lev,zero f norms t mode,decide) 

Block new, old, pro, lev; 
Boolean zero; 
double nonns[3]; 
int mode, decide; 

{ 



* Returns: 
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Block zero_block = {{0,0},{0,0}}; 

int new_mode = mode = = STILL | J Block2cro(o!d)?STILL:SEND, 
np=Decide(new,pro,decide), no=Decide(new.old.decide); 

if (new_mode= = STILL) new_mode=np> =no j | zero | j 
Block2ero(lev)?STOP: STILL; 

else new_raode=zero && np<no?VOID:np> =no | j 
Deci5ion(new,oId,oorms[23,decide) 1 1 Blcck2ero(lev)?STOP:SEND; 

retum(new_mode); 

} 

/♦ Function Name: UpdateCoeffc 

* Description: Encode proposed values and write data 

* Arguments: pro, lev, addr - proposed block, levels and addresses 

* z, channel, oct - co-ordinates 

* Ctrl - compression control record 

* hist - history record 

* Returns: alters ctrl->dst->data[channel][z][addrQO] 
•/ 

void UpdateCoeffs(pro,lev,addr,z,channel,oct,ctrl,hist) 

Block pro, lev, addr; 
int z, channel, oct; 
CorapCtrl ctrl; 
Hist hist; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 
int bits=Hufftnan(lev(X]m), 
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level =abs(lev(Xl[Y]); 

Ctrl- > dst- > dau[channel][z](addr(X][Y]] = (sbon)pro[X][Y]; 

hist- > coeffllevel > 1 28?1 28: level] + + ; 

hist- > bits + =bits; 

hist- > octbitsfchannel] [oct] + = bits; 

if (Ctrl- > bin_switch) { 

unsigned char *bytes=HuffCode(lev[X][Y]); 

bwrite(bytes,bits,ctrl- > bfp); 
XtFree(bytes); 

} 

} 

> 

/* Function Name: SendTree 

* Description: Encode tree blocks 

* Arguments: prevjnode - compression mode 

* x t y, z, oct, sub, channel - co-ordinates 

* Ctrl - compression control record 

* hist - history records 

* empty - token mode 

* branch - tree branch number 

* Returns: active block indicator 
*/ 

Boolean SeiwITreeCprev^mode^j^.oct^sub.channe^ctrUhist^mpty.branch) 

int prevjnode, x, y, z, oct, sub, channel, *empty, branch; 
CompCtrl Ctrl; 
Hist hist; 
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{ 

Block addr, old, new, pro, lev; 
int new_mode, X, Y; 
double 

norms(3] = {ctrl->quanij:onstx^ /* quant, thresh, 

compare */ 

Boolean active = False; 

ReadBlockCnew.old^addr^j^^oct.sub^channeUctrl); 
if (prev_mode!=VOID) { 
Boolean zero; 

CaJcNonnals(ctrl t oct,sub f channel f nonns); 

zero = Proposed(pro,lev t old,new,ctrl- > decide, norms); 

/• 

new_mode = MakeDecisions(old,new,pro,2cro,n^ 

new_mode = MakeDecisions2(old,new,pro ,lev f zcro ? norms f prev_mode, Ctrl- > decide); 
switch(new_mode) { 
case STOP: 

/•SendToken(prev_mode = = STIIX?ZERO_STIIX:BLOCl<_SAME,c^^ 
ist, empty .branch);*/ 

ScndTokcn(prcvjnode== = STILL || 
BlockZero(old)?ZERO_STni:BLOCK_SA^ 
break; 
case STILL; 
case SEND: 

active = Tine; 

/*SendToken(prevjnode = =SmL?NON_ZERO^ 
,oct,ctrl.Wst,empty,branch);*/ 
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SendToken(prevjnode= = STILL j | 
BlockZcro(old)?NON_ZEROJTII±:BU)CKj:^ 
branch); 

UpdaieCoeffs(pro,lev,addr,2,channel.oct,cirl,hist); 
break; 
case VOID: 

SendToken(ZERO_VTD,channel, sub, oct,crrl, hist, empty, branch); 

ZeroCocffs(ctrl- > dst- > data[channel][z],addr); 

break; 

} 

}else{ 

if (BlockZero(old)) newjnode-STOP; 
else { 

ZeroCoeffs(ctrl- > dst- > data [channel] [z] ,addr); 
new_mode = VOID; 

} 

} 

if (oc:>0 && new_mode!=STOP) { 

int rat = OCT A VE_EMPTY , full = FULL; 

Dprinrf("x= %d, y=%d, oct= %d sub= %d mode 
%d\n" ,x,y,oct,sub,new_mode); 

for(Y=0;Y<2:Y++) for(X=0;X<2;X++) 

(void)SendTree(new_mode,x*2 +X,y*2 + Y,z,oct-l ,sub,channel,ctrl,hist,&mt,X +2*Y); 

if (mt= = OCTAVE_EMPTY && new_mode! - VOID) 
SendTokcn(OCT_ZERO,chaiinel,sub,oct,(»l.nist,&full,0); 

} 

retun)(active); 

} 



/* Function Name: SendLPF 
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* Description: Encode LPF sub-band 

* Arguments: mode - compression mode 

z - frame number 

* Ctrl - compression control record 

* hist - history records 

* Returns: encodes data 
•/ 

void SendLPF(mode,z t ctrl,hist) 

CompCtrl ctrl; 
int mode, z; 
Hist hist; 

{ 

Block new, old, pro, lev, addr; 

int channel, channels=ctrl->src->typc==»MONO?l:3, x, y, full = FULL, 
octsjum - ctrl- > sre- > trans, wavelet .space[0] , 

size[2] = {Size(ctrl->src,0,0)> >octsJum+l,Size<ctrl->src,0,l)> > octsjum +1}; 

for(y=0;y<size[l];y++) for(x=0;x<size[0];x++) { 
int empty = LPF_EMPTY ; 

for(chani^l=0;channcl<channels;channei + +) { 

int octs = ctrl- > src-> trans, wavelet. spacefctrl- > sre- > type= = YUV 
&& channel! =0?1:0], 

new_mode, X, Y, step, value, bits=0; 

double 

norms[3] = {ctrl- > quant_const,ctrl- > thresh_const,ctrl- > cmp_const} ; 



CalcNormals(ctrl,octs-l,0,channel,nonns); 
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siep=norms[0] < 1.0?l:(int)norms[0]; 
for(bits=0, 

value =((1 < < 8+ Ctrl- > dst-> precision)- l)/step; value! =0;bits + + ) 
value= value > > 1; 
ReadBlock(new,old,addr,x,y,z,octs-l,0,cbanDel,ctrl); 

/* Proposed */ 

for(X=0;X <BLOCK;X + +) for(Y=0;Y< BLOCK; Y++) 
pro[X]lY] =old[X][Y] +(^ti2e(newpq[Y]-old[X][Y],step,&(lev[X][Y])); 
/* MakeDecisions */ 

new mcKle=mode-»STni?STIIX:Decision(iKw,old3orms[2] t ctrl-> decide) |j 
BlockZero(lev)?STOP:SEND; 

switch(new_mode) { 
case SEND: 

SendToken(LPF_NON_ZERO,charjnel,0,octs,ctrl.hist,&empry,0); 
UpdaieCoerTs(proJev,addr,z,channel,octs,ctrl,hist); 

break; 

case STILL: 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) { 

Ctrl- > dst- > data[channelHz][addr[X][Y]] = (shon)pro[X]rY]; 

hist- > bits += bits; 

hist- > octbits(channel][octs] + =bits; 

if (Ctrl- > bin_switch) { 

unsigned char *bytes=CodeInt(levpC][Y].bits); 



bwrite(bytes,bits,ctrl- > bfp); 
XtFree(bytes); 

} 
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} 

break; 
case STOP: • 

SeDdToken(LPF_ZERO,channel,0,octs,cirl,hisi,«feempry,0); 
break; 

} 

} 

if (mode! = STILL &.&. empty = =LPF_EMPTY) 
SendToken(U , F_L(X_ZERO,chaimcl,0,(Xts_lum,ctrl.hist.&full.O); 

} 

hist- > lpf= hist- > bits; 

} 

/* Function Name: LookAhead 

* Description: Examine base of tree to calculate new quantizer value 

* Arguments: z - frame number 

* Ctrl - compression control record 

* hist - history records 

* Returns: calculates new Ctrl- > quant_const 
*/ 

void LookAhead(z,ctrhhist) 

CompCtrl Ctrl; 
int z; 
Hist hist; 

x, y, sub, index, thresh[HISTO], decide =ctrl-> decide, act, 
iaract=Feedback(hist,zxtrl- > feedback), 
octs=ctrl- > sre- > trans. wavelei.space{0] f 



{ 

int 
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size(2]={Si2e(ctrl->src,0,0)> > l+octs,Size(ctrl->src,0,l)> > l+octs}; 
Block new, old, addr; 
double old_quant = Ctrl- > quant jronst; 

Ctrl- > quant_const = 1.0; 

for(index =0; index <HISTO; index + +) ihresh[index]=0; 
for(y =0;y < size[l];y + +) for(x =0;x < size[0] ;x+ +) 
for(sub=l;sub<4;sub++) { 

double q_thresbl3], 
norms[3] = {ctrl- > quant_const,ctrl- > ihresh_const,ctrl- > cmp_const) ; 
Block zeroblock={{0,0},{0,0}}; 

RcadBlock(new,old,addr,x,y,2,octs-l,sub,0,ctrl); 
CalcNormaJs(ctrl,octs- 1 , sub, 0, norms); 

qjbj*sh(l]=(double)Decide(new,zeroJ>lock,decide)^ 

q_thresh[2]=(double)Dccide(new,old,decide)/DecideDouble(nonns[2],decide); 
if (BlockZero(old)) q_thresh(0]=<LthreshIl]; 
else q_thitsh(0] =q_ihrcsh[2] < q_thresh[l]?q_thrcsh[2]:q_thresb[l]; 
if (ctrl- > decide = = SIGSQR) q_thresh[0] = sqn(q_thresh[0]); 

index = (int)((q_thresh[0]-old_quant+ fflSTOJ>ELTA)»fflSTO/(HISTOJ)ELTA , ' , 2)); 

index= index < 0?0:index > HISTO-17HISTO-1 : index; 
threshlindex] + + ; 

} 

for(index=HISTO-l, act=0;index> =0 && act <taract; index-) 
act+=tbresh[index); 

ctrl->quant_const=(double)(index+l)*HISTO_DELTA # 2.0/HISTO+old_quant-HISTO - 
DELTA; 

ctrl- > quant_const=ctrl- > quant_const < 0.0?0.0;ctrl- > quant_const; 
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DprintfCTarget bits %d act %d (real %d) adjust q_const to 
% 3 . 2f\n" ,hist{z] . target,taiact,act,ctrl- > quant_const); 

hist[z].q_const=ctrl- > quant_const; 
Ctrl- > quant_const=Filter(hist.z,ctrl- > feedback.ctrl- > filter); 
DprinrffPost filtering q_const to %3.2f\n\ctrl->quant_const); 
if (Ctrl- > bin_switch) { 

unsigned char •bytes=CodeInt(index+l-HISTO/2,HISTO_BITS); 

bwrite(bytes,HISTO_BITS,ctrl- > bfp); 
XtFree(bytes); 

} 

} 

/* Function Name: CompressStats 

* Description: Compile compression statistics 

* Arguments: Ctrl - compression control record 

* hist • history records 

* Returns: plot graphs 
*/ 

void CoropressStats(ctrl.hist) 

CompCtrl ctrl; 
Hist hist; 

{ 

FILE *fp_token, *fp_coeff, *fpJog, *fopen(); 

char file^namelSTRLEN]; 

int channel, z, i, sigma; 



sprintf(file_name, " %% %s/ %s.token%s\0", global- > home.PLOT_DIR.ctrl- > stats_name,P 
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LOT_EXT); 

fp_token = fopen(file_name, " w"); 

sprimflfile name. " %s%s/%s.coeff%s\0",global-> home,PLOT_DlR,ctrl- > stats_name,PL 

OT_EXT); 

fp_co€ff=fopcn(filc_namc,"w"); 

sprintf(file_name, " %s %s/%s.log%s\0" .global- > home,PLOT_DIR,ctrl- > statsjiarae.PLO 

T_EXT); 

fp_log = fopen(file jiame, "w "); 
rprmtf(rpjoken."\"Tokens %s\n\ctrl-> name); 
for(i=0;i<TOKENS;i++){ 
sigma=0; 

for(z=0;z< Ctrl- > src-> size[2];z+ +) sigma+ =hist[z].token[i]; 
fprintf(fpjoken,"%d %d\n",i,sigma); 

} 

fprmtf(rp_coeff,"\"Coeffs %s\n",ctrl->name); 

for(i=0;i<129;i++){ 
sigma =0; 

for(z=0;z< Ctrl- > src- > size(2];z+ +) sigma + =hist[z].coeff[i]; 
fprintf(rp_coeff,"%d %d\n",i,sigma); 

} 

for(i=0;i<5;i++){ 

String titles[5] ■ {"treebits", "activity * , "quant" , "bits", "ratio"} ; 

fprintf(fpJog,"\n\"%s\n",titiesli]); 
for(z=0;z< ctrl- > src- > size[2];z+ +) 
switch(i) { 

case 0: fprintf(fpJog, " %d %d\n" ,z,hist(z] .bits-histfz] .lpf); 
break; 

case 1: fprintf(fp Jog, " %d %d\n",z,hist[z] .activity); 
break; 
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case 2: fprintf(fp_log."%d %f\n\z.hist[z].q_coQSt); 
break; 

case 3: fprinrf(fp_log,"%d %d\n\z,hist[z].bits); 
'break; 

case 4: fprintf(fpJog, n %d 
%f\n\z,(double)(hisi[z].biis-(z==0?hist(z].lpf:0))/(double)hisi[z].aciiviry); 

break; 

} 

} 

for(channel=0;channel<(cirl- > src-> rype= =M0N0?l:3);channel + +) { 

int octs =ctrl- > six- > trans. wavelet.space[ctrl- > src- > type = = VUV 
&& channel! =0? 1:0]; 

for(i=0;i<=octs;i++) { 

fprintf(^>_log,"\n\"channel %d oct %d\n",channel,i); 
for<z=0;z < Ctrl- > sic- > sizel2];z+ +) 

fprintf(fp_log, " %d %d\n" a,hist[z].octbits[cbannel][i]); 

} 
> 

fclose(fpjoken); fclose(fp_coeff); fclose(fpjog); 



/* Function Name: CopyFrame 

* Description: Copy frame or zero 

* Arguments: vid - video 

* from, to - source and destination frame numbers 

* zero - zero out flag 

* Returns: alters video- > data 
*/ 



void CopyFrame(vid.from.to.zcro) 
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Video vid; 
int from, to; 
Boolean zero; 

{ 

ini i, channel; 



for(channel=0;chaiinel<(vidOtype==MONO?l:3);channcR+) { 
int si2e»Si2e(vid,channcl,0)*Size(vid,channel f l); 



for(i=0;i<size;i++) 

vid- > datt[channel][to][i] =zero?0:vid- > data[channel][from][i]; 

} 



Function Name: CompressFrame 

Description: Compress a Frame 

Arguments: ctri - compression control record 
z - frame number 
hist * history records 
target - target bits 



void CompressFrame(ctrl f z,hist t target) 



CompCtrl ctrl; 
int z, target; 
Hist hist; 



{ 

Video src=ctrl->src, d$t=*ctrl->dst; 

int sub, channel, x # y, mode=ctrl-> still vid | j z= =0?STTLL:SEND, 
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octsJum = src- > trans, wavelet. spacefO], 
size{2] = {Sizc(src,0.0)> > 1 +octs_lum.Size(src,0,l)> > 1 +octs_lum}; 
NewFrame(dst,z); 

s 

CopyFrame(dst,z-l,z,ctrl-> still vid || z==0); 

GetFrame(src,z); 

hist[z}. target = target; 

if (z!=0 && Ctrl- > auto_q) LookAhead(z,ctrl,hist); 
SendLPF(mode,z,ctrl,&hist[z]); 
DprintffLPF bits %d\n",hist[z].lpf); 
hist[z].q_const =ctrl- > quant_const; 
for(y=0;y<size[l];y++) for(x=0;x<size[0];x++) { 
int empty = EMPTY, full = FULL; 

for(channel=0; channel < (dst- >rypc= = MON071 ;3);channel + +) { 
int octs = src- > trans, wavelet. space[src- > type = = YUV && 

channel! =0?1:0]; 

for(sub=l;sub<4;sub++) { 
Boolean 

active ■ SendTree(mode,x,y ,z,octs-l ,sub,channel,ctrl,&hist[z] ,&empty,0); 

hist[z].activiry+=channel = =0 && active; 

} 

switch(empty) { 
case FULL: 

empty =CHANNEL_EMPTY; 

break; 

case CHANNEL_EMFTY: 

SendToken(CHANNEL_2ER0,crunMl,sub.octs-l,ctrl,&hist(z],&full,0) 
break; 
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} 

} 

if (empty = = EMPTY) 
SendTokcn(LOCAL_ZERO,channe],sub,ocisJura-l,ctrl,&hisi(z].&ftiU,0); 

} 

Dprintf ( " Activ ity : % d\n " , histfz] .activity) ; 
FreeFrame(src,z); 

} 

/* Function Name: SkipFrame 

* Description: Shuffle frame data as if current frame was skipped 

* Arguments: vid - video 

* z - frame number 

* Returns: alters vid- > data 
•/ 

void SkipFrame(vid f z) 

Video vid; 
int z; 

{ 

NewFrarae(vid,z); 
CopyFrame(vid,z-l ,z,False); 
if (z>l) { 

GetFrame(vid t z-2); 

Copy Frame(vid t z-2,z-l .False); 

FreeFrame(vid,z-2); 

} 

} 



/* Function Name: CompressCtrl 
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* Description: Perform KLICS on a video 

* Arguments: w - Xaw widget 

* closure - compression control record 

calljiata - NULL 

* Returns: compressed video 
*/ 

void CompressCtrl(w,cIosure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

CompCtrl ctrl=(CompCtrl)closure; 

int sigma_bits, frame_count, z, i, buffer=0, frames=ctrl->src->size[2], 
bpf_in= (64000 ♦ctrl- > bitrate)/ctrl- > src- > rate, 
bpf_out= (int)((double)(64000*ctrl- > bitratc)/ctrl- > fps); 

FILE *fopcnO; 

char filc_namc[STRLEN] ; 

HistRec hist [frames]; 

Message msg=NewMessage(NULL,60); 

msg- > rows « frames > 10711: frames + (frames = = 1 ?0: 1 ); msg- > cols * 30; 
if (global- > batch = = NULL) { 

XtCallbackRec callbacksQ={ 

{CloseMessage,(caddr_t)msg} , {NULL.NULL} , 

): 

MessageWindow(FindWidget("frm_compress",w),msg,"KLICS",True,callbacks); 
} 

Dprintf("CompressCtrl\n"); 



WO 94/23385 



PCT/CB5U/00677 



- 215 - 

if (Ctrl- > src- > type = = YUV && 
(Ctrl- >src- > aaus.wavelet.space[0]! =ctrl- > src- > trans, wavelet.spacefl] +ctrl- > src- > U 
Vsample[0] j| Ctrl- > src- > UVsamplelO]!=ctrl-> src- > UVsamplcfl])) { 

Eprintf("Y-UV octaves rhis-matcbcd. Check UV-sampie"); 

return; 

} 

Ctrl- > dst =CopyHeader(ctrl- > src); 
strcpy(ctrl- > dst- > name, Ctrl- > name); 
if (Ctrl- > dst- > disk) SaveHeader(ctrl- > dst); 
if (Ctrl- > bin_switcb) { 

sprintf(file_name ," % s % s/ %s %s\0",global- > home,KLICS_DIR,ctrl- > bin_name,KLJCS 
EXT); 

. Ctrl- > bfp = bopen(file_name f "w"); 
/* Write some sort of header */ 
WriteKHcsHeader(ctrl); 

} 

for(z=0;z<frames;z++) { 
hist[zj.bits=0; 
hist[z].lpf=0; 
histfzj. activity =0; 
hist [z], target =0; 

for(i =0;i < 5;i + +) hist(z] .octbits(0][i] =0; 
for(i=0;i < 5;i+ +) hist[zJ.octbits[l][i] «0; 
for(i=0;i<5;i++) bist[z].octbits[2][i]=0; 
for(i=0;i < TOKENS;i+ +) hist[z).token[i] =0; 
for(t=0;i< 129;i++) hist[z].coeffli]=0; 
histfzj. q_const=0.0; 

} 

for(z=0;z<frames;z++) { 

if ( 2 = =0 || !ctri->buf_switch) { 

CompressFrame(ctrl ,z,hist, bpf_out) ; 
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buffer =3200"ctrl- > bitrate+bpf_in; 

} else { 

Boolean no_skip; 

buffer- =bpf_in; 

buffer = buffer < O?0:buffer; 

no_skip= buffer < 6400»ctrl- > bitrate; /• H.261 buffer size */ 
if (Ctrl- > bin_switch) bwrite(&no_skip,l,ctrl- > bfp); 
if (no_skip) { 

CompressFrame(ctrl ,z,hist,bpf_out/ * + bpf_out/2-buffer*/); 
buffer +=hist{z]. bits; 
} else SkipFrame(ctrl->dst,z); 

} 

if (z>0) { 

SaveFrame(ctrl- > dst,z-l); 
FreeFramc(ctrl- > dst,z- 1); 

} 

Mprintf(nisg,"%s%03d: %d 
bits\n",ctrl- > dst- > name ,z+ Ctrl- > src- > start,hist[z].bits); 
Mflush(msg); 

} 

SaveFrame(ctrl- > dst,ctrl- > src- > sizc[2]-l); 

FrecFrame(ctrl- > dst.ctrl- > src- > size[2]-l); 

if (ctrl->bin_switch) { bflush(ctrl- > bfp); bclose(ctrl- > bfp); } 

if (Ctrl- > stats_switch) ComprcssStats(ctrl,hist); 

Dprintf( "Compression CompleteXn"); 

sigma_bits=0. frame_count=0; 

for(z=0;z< Ctrl- > src- >size[2];z++) { 

sigma_bits+ =hist(z].bits; 

if (histlz] .bits! =0) frame_count+ + ; 

} 

if (ctrl->buf_switch) { 
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DprintffBuffer contains %d bits\n",buffer-bpf_in); 
Dprintf( "Frame Rate %4.1f 
Hz\n",(double)(ctrl- > sre- > rate*(framej:ount-l))/(double)(ctrl-> sre- > size[2]-l)); 

} 

if (frames >1) { 

Mprintf(msg, "Total: %d bits\n",sigma_bits); 
Mflusb(msg); 

} 

Ctrl- > dst- > next = global- > videos; 
global- > videos - Ctrl- > dst; 



Function Name: BatchCompCtrl 
Description: Batch interface to CompressCtrl 



*/ 



void BatchCompCtrl(w,closure,call_data) 

Widget w; 

caddr t closure, call_data; 



{ 



CompCtrl ctrl=(CompCtrl)closure; 

if (Ctrl- >src= = NULL) Ctrl- > sic = FindVideo(ctrl- > src_name, global- > videos); 
CompressCtrl(w,closure,call_data); 



} 



/* Function Name: InitCompCtrl 

* Description: Initialise the compression control record 

* Arguments: name - name of the source video 

* . Returns: compression control record 
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CompCtrl InitCompCtrl(name) 

String name; 

{ 

CompCtrl Ctrl = (CcrapCtrl)M ALLOC (sizeof(CompCtrlRec)); 
int i; 

Ctrl- > decide = SIGABS; 
Ctrl- > feedback =4; 
Ctrl- > filter =0; 
Ctrl- > still vid= True; 
Ctrl- > stats_switch= False; 
Ctrl- >auto_q= True; 
Ctrl- > buf_s witch = True ; 
Ctrl- > bin_s witch = False; 
Ctrl- > cmp_const = 0.9; 
Ctrl- > thresh_const =0.6; 
Ctrl- > quant_const=8.0; 
Ctrl- >fps= 30.0; 
ctrl->bitrate=l; 
for(i=0;i<5;i++){ 

double defaults[5] = { 1 .0,0.32,0. 16,0. 16,0. 16} ; 

Ctrl- > base_factorsfi] =defaults[i]; 

} 

ctrl->diag_factor= 1.4142136; 
ctrl- > chrome_factor=2.0; 
strcpy(ctrl- > src_name,name); 
strcpy(ctrl- > namcname); 
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strcpy(ctrl- > statsjiame.name); 
strcpy(ctrl-> bin_name,name); 
rerurn(ctrl); 

} 

/* Function Name: Compress 
* Description: X Interface to CompressCtrl 
*> 

#define COMPJCONS 25 
#define VIDJCONS 15 

void Compress( w , closure , cail_data) 

Widget w; 

caddrj closure, calljlata; 

{ 

Video video =(Video)closure; 

CompCtrl Ctrl = InitCompCtrl(video- > name); 

int i t space = video- > trans. wavelet.space[0] + l; 

Numlnput man Jnputs = (NumInput)MALLOC(2*si2eof(NumInputRec)); 

Floadnput flt_inputs = (FloatInput)MALLOC(6*sizeof (RoaanputRec)), 

oct_inputs = (FloatInput)MALLOC(space*si2eof(FloatInputRec)); 

Message msg =* NewMessage(ctrl- > name, NAME_LEN), 

msg_bin=NewMessage(ctrl- > bin_narne,NAME_LEN) t 
msg_stais = NewMessage(ctrl- > s ta ts_name , N AME_LEN) ; 
XtCallbackRec destroy_call[]={ 
{Free,(caddrj)ctrl}, 
{Free,(caddr_t)num Jnputs} , 
{Free,(caddrj)flt_inputs} f 
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{Free,(caddrj)oct_inputs} , 
{ CloseMessage ,(caddr_t)msg} , 
{CloseMcssagc,(caddr_t)rasg_bin} , 
{ CloseMessage, (caddr j)msg_stats } , 
{NULL.NULL}, 

}; 

Widget parent =FindWidget("fnn_compress",XtParem(w)), 

shell = ShellWidget("kJics",paTent,SW_below,NULL,destroy_caJl), 
form= FormatWidget("klics_form",shell), 

dec_shell =ShellWidget("klics_cngjiec" ,shell,SW_menu,NULL,NULL), dec_widgets[3], 

filt_shell = ShellWidget("klics_cng_mt\sheU,SW_menu,mJlI.,NULL) < filt_widgets[2], 
widgetslCOMPJCONS], vid_widgets[VIDJCONS], 

oct_widgetsIspace*2]; 

Formltem itemsQ = { 

{ "klics_cancel " , "caned" ,0,0,FWjcon,NULL} , 
{ "klics_confinn" , "confirm" , 1 ,0,FWJcon,NULL} , 
{"klicsjitle", "Compress a video",2,0,FW Jabel.NULL}, 
{ "klics_vid Jab" , "Video Name: " ,0,3 ,FW Jabel.NULL} , 
{ "Uics_vid " , NULL,4 ,3 ,FW_text,(String)msg} , 

{ "klics_stats Jab" , "Statistics: " ,0,4,FW Jabel.NULL} , 
{ "kJics - stats",NULL,4 t 4,FW_jn,(String)&ctrl- > stats^s witch}, 
{ " klics_stats_name " ,NULL,7 ,4 ,FW_text,(String)msg_stats} , 
{"klicsj>injab", "KLICS File: ",0,6,FW Jabel.NULL} , 
{"klics_bin",NULL,4,6,FW_yn,(String)&ctrl- > binswitch}. 

{ " klics_bin_naroe " .NULL, 10,6, FWtext , (String)msg_bin} , 
{"klics_dec Jab", "Decision:",0,9,FW Jabel.NULL}, 
{ " kJics_dec_btn " , "S igmaAbs" ,4 ,9,FW_button, "klics_cng_dec" } , 
{ "klics_qn Jloat " ,NULL,0, 12,FW_noat,(String)&flt JnputsfO}} , 
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{ "klics_qn_scroll ".NULL.4 ,12.FW_ S croll,(Striiig)&nt_inpuis[0]} , 

{ "klics_th_ftoat ", NULL.0 ,14 , FW_float, (Strii)g)<fcf]t_ii]puts[ 1] } , 
{ "klics_th_scroll" , NULL.4 , 14 ,FW_scroll , (String)&flt_uiputs[ 1 ] } , 
{ ,, k]ics_cm_noat\NULL,0,16,FW_noat,(StriDg)«&nt_inputs(2]}, 
{ , 'kJics_cm_scroll^NUlX,4J6,FW_scroll,(S^^ng)&nt_inputs(2J}, 
{"klics_ch_float'\NU]X,OJ8,FW_noatXStriiig)&flt_iiipuis(3]}, 

{ M ldics_ch_scroU\NUlX,4,18,FW - scron,(String)«tflt_iiiputs(3]}, 
{ "k]ics_di_noat\NULL,0,20,FW_noat,(Siruig)&flt - inputs[4]} , 
{ "klics jii ^scroll" ,NULL,4,20,FWjcroll,(String)&flt_inpuis[41} , 
{ "klics_oct Jbnn " ,NULL,0,22 t FW_fonn,NULL} , 
{ "klics_vid Jbnn" ,NULL,0,24,FW_form,NULL} , 
}, vid_itcmsO={ 

{"klics_ic Jab", "Image Comp: ",0,0,FWJabel,NULL}, 

{ "klics Jc " .NULL, 1 ,0,FW_yn,(String)&ctrl- > still vid} , 

{ "klics jg Jloat",NULL,0, l,FW_float,(String)&flt Jnputs[5]} , 

{"klicsjg_scroU",mJIi,l,l,FW_scroll,(String)&flt_inputs[5]} f 

{ "klics_px_int" ,NULL,0,3 ,FW_inieger,(String)&num_inputs[0]} , 

{ "klics_px_down",NULL, 1 ,3 ,FW_down,(String)&num_inputs[0] } , 
{ "klics _px_up " ,NULL,6,3 ,FWjjp,(String)&num_inputs(0]} , 
{"kJics_auto_lab","Auto Quant:", 0,5, FW_labeI,NULL}, 
{ "klics_auto",NULL,l ,5,FW_yn,(String)&ctrl- > auto_q), 
{ "klics J>uf Jab" , "Buffer: " ,0,8,FW_Iabel,NULL} , 

{ "klics Jrof, NULL, 1 ,8,FW_y n ,(String)&ctrl- > buf_switch}, 
{ "klics_buf_btn" , "None ", 1 1 ,8,FW_button, "klics_cng Jilt"} , 
{ "klics Jisjnt",NULL,0, 10,FW_integer,(String)&num_inputs(l]}, 
{ "klics_hs jiown" .NULL, 1 , 10,FW_down,(String)&num Jnputsf 1 J } , 
{"klics - hs_up",NUU.,14,10,I^_up,(String)&num - inputs[l]}, 
}, oct_items[2*spaceJ; 
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McnuJtcm dcc_mcnu[] - { 

{"kJics_dec_max",smeBSBObjectClass, H MaxiiDum" > NULL}, 
{ "kJics_dec_abs" .smeBSBObjectClass. "SigmaAbs " .NULL} , 
{"kJics_dec_sqr",smeBSBObjectClass,"SigmaSqr",NULL}, 

}, fiJt_menu(] = { 

{ "klics_^lt_none ,, .smeBSBObjcctClass . "None" .NULL} , 
{"klics_filt_cxp\smcBSBObjcctClass,"Exp B .NULL}. 

}; 

XtCallbackRec callbacksD = { 
{Destroy,(caddr_t)shell} , 
{NULL,NULL}, 
{CompressCtrl. (caddr_t)ctrl} , 
{Destroy ,(caddr_t)shell} , 
{NULL, NULL}, 

{Oiange YN,(caddr_t)&ctrl- > stats_switch} , {NULL.NULL} , 
{Change YN,(caddr_t)&ctrl- > bin_switch}, {NULL.NULL}, 
{FloaancDec,(caddr_t)&nt_inputsIO]}, {NULL.NULL}, 
{FloatlneDec,(caddrj)&fll_inputs[l]}, {NULL.NULL}. 
{FloatIncDec,(caddxj)&nt_inputs[2]}, {NULL.NULL}. 
{FloatIncDec,(caddr_t)&nt_inputs{3]} , {NULL,NULL} , 
{FloadncDec,(caddr_i)&nt_inputs[4]}, {NULL.NULL}, 

}, vid_callD={ 

{Change YN,(caddr_t)&ctrl- > stUlvid} , {NULL,NULL} , 
{HoadncDec,(caddrj)&flt_inputs[5]}, {NULL.NULL} , 
{ NumlncDec , (caddr_t)& num_inputs [0] } , {NULL.NULL}, 
{NumIncDcc,(caddr_t)&num_inputs[0]} , {NULL.NULL}, 
{Change YN,(caddrj)&ctr]- > autojj} , {NULL.NULL} , 
{Change YN,(caddrj)&ctrl-> buf_switch}, {NULL.NULL}, 
{NumIncDec.(caddr_t)&num_inputs[ll}, {NULL.NULL}, 
{NumIncDec.(caddr_t)&num_inputs{l}}. {NULL.NULL}, 

}, dec_cailD={ 

{SiropieMenu,(caddr_t)&ctrl- > decide}, {NULL.NULL}, 
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{SimpleMenu,(caddr_t)&ctrl- > decide} , {NULL, NULL} , 
{SimpleMenu,(caddrj)&ctrl-> decide}, {NULL, NULL}, 

}, filt_callD = { 

{SimpleMenu,(caddrj)&ctil-> filter}, {NULL,NULL}, 
{SimpleMenu.(caddT_t)&ctrl- > filter}, {NULL.NULL}, 

}. oct_call[2*space]; 

XFontStruct *font; 

Arg args[l]; 

msg- > rows = 1 ; msg- > cols = NAME_LEN; 
rasg_siats->rows=l; msg_stats- > cols = NAME_LEN; 
msg_bin- > rows = 1 ; msg_bin- > cols = NAME_LEN; 
Ctrl- >src= (Video)closure; 

flt_inputs [0]. format = "Quant: %4.1F; 
flt_inputs(0] .max = 10; 
fltjnputs(0].min=0; 

fit Jnputs(0] . value = &ctri- > quant_const; 

flt_inpuis[l].format= "Thresh: %4.ir; 
fltjnputs[l].max = 10; 
flt_inputs[l].min=0; 

fltjnputs[l].value= &ctrl- > thresh_const; 

flt_inputs[2]. formats "Comp: 9U.1F; 

flt_inputs[2] .max = 10; 

fltjnputs[2].roin=0; 

flt_inputs [2] . value = &ctrl- > cmp_const; 

flt_inputs[3].format= "Chrome: %4.1F; 
flt_lnputs[3] . max = 5 ; 
flt_inputs[3J.min=l; 
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flt_inputs[3] . value = &ctrl- > chrome_factor; 

flt_inputs[4].forroat= M Diag: %4.1T; 

flt_inputs[4] . max = 2.0; 

nt_inputs(4].min=1.0; 

flt_inputs[4] . value = &ctrl- > diag_factor; 

ntjnputs[5].fonnat= Target: %4.1f; 
fit Jnputs[5] .max = 30.0; 
flt_inputs[5] . min =10.0; 
flt_inputs[5] . value » &ctrl- > fps; 

num Jnputs[0]. format- "px64k: %ld"; 
Dum_inputs[0] . max = 8; 
num_inputs[0] . min = 1 ; 
num_inputs[0]. value = &ctrl- > bitrate; 

numJnputs[l].format= "History: %ld"; 
num_inputs[ 1 ] . max = 8 ; 
mim_ inputs [ 1 ] . min 8=3 1 ; 
num_inputs[l]. value = &ctrl- > feedback; 

for(i=0;i<space;i++) { 

String format = (char *)MALLOC(20); 

if (j==0) sprintf(format/ Octave LPF: %%4.2r); 
else sprintf(format f "Octave %3d: %%4.2f\space-i-l); 
oct_inputsf i] . format = format; 
oct_inputs[i].max = 1 .0; 
oct_inputs[i].min=0.0; 

octjnputs(i). value = &ctrl-> base_factors[space-i«l]; 
oct_items[2 * i] . name = " klics_oct_float " ; 
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octjtems[2* i] .contents = NULL; 
oct_itcms[2*i] .ftomHoriz =0; 
oct jtems[2*i] .fromVert = i= =0?0:2*i- 1 ; 
oct_items[2*i] .type = FW_float; 
oct_iteras[2*i] .hook= (String)&oct_inputs[i] ; 
oct_items[2*i + l].name= "kIics_oct_scroU"; 
oct Jtems[2»i + 1 ) .contents = NULL; 
octJtems[2*i+ l].fromHoriz= 1; 
octjtems[2*i + l].froraVert«i= =0?0;2*i-l; 
oct_items[2*i + 1] .type =FW_scroll; 
oct_iiems[2 *i + 1] .hook « (String)&oct_inputs[i] ; 
oct_callf2*i] .callback = FloatlncDec; 
oct_call[2*i] . closure = (String)&oct_inputs[i] ; 
oct_call[2*i-f l].calIback=NULL; 
oct_call[2*i+ l].closurc=NULL; 

} 

FillForra(fonn,COMPJCONS-(video- > size[2] > l?0:l),items,widgets,callbacks); 
FUlForm(widgets[23],2*space,oct_hems,oct_widgets,oct_call); 
FDlMenu(dec_shell,THREE,dec_menu,dec_widgets,dec_call); 
font = FindFont( widgets[ 12]); 

XtSctArg(args[0],XtNwidth,2+TextWidth(0,"Mw 
XtSetValues(widgets( 1 2] .args.ONE); 
if (video- >size(2]> 1) { 

FillForm(widgets(24J,VIDJCONS,vidjtems,vid - widgets,vid_call); 

FillMenu(filt_shell,TWO t filt_menu,filt_widgets,fiU_caU); 
font = FindFont(vid_widgcts[l 1]); 

XtSetAig(args[0] ,XtNwidth,2 + TextWidth(0. "None\nExp" .font)) ; 
XtSetValues(vid_widgets( 1 1] .args.ONE); 

} 

XtPopup(shell.XtGrabExclusive); 

> 
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source/KlicsSA.c 



/* 

Full still/video Knowles-Lewis Image Compression System utilising HVS 
properties 

and delta-tree coding 

Stand-AJone version uses fixed image format and static data structures 

*/ 

^include "KlicsSA.h" 
^include <math.h> 

extern void ConvolveO; 

/* useful X definitions */ 

typedef char Boolean; 

#define True 1 

#define False 0 

^define String char* 

/• token modes (empty) •/ 

#define EMPTY 0 

^define CHANNEL_EMPTY 1 

^define OCTAVE_EMPTY 2 

^define LPF_EMPTY 3 

#dcfine FULL 4 

/* Function Name: AccessSA 

* Description: Find index address from co-ordinates 

* Arguments: x, y - (x,y) co-ordinates 
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* oct, sub, channel - octave, sub-band and channel co-ordinates 
Returns: index into data(channel]Q[index] 

•/ 

int AccessSA(x.y,oct,sub,channel) 
int x, y, oct, sub, channel; 

{ 

Tetum(((x< <l)+(sub> > l)+(SA_WlDTH> >(channel= =0?0:l))*((y< <l)+(l&sub) 

))<<oct); 

} 

/* Function Name: DecideSA 

* Description: Calculate value representing the difference between new and old 
blocks 

* Arguments: new, old - blocks to compare 

* Returns: difference value 
♦/ 

int Decides A(new.old) 
Block new, old; 

{ 

int X, Y, sigma =0; 

for(X=0;X<BLOCK;X + +) for(Y=0;Y<BLOCK;Y + +) 
sigma+ =abs(new[X]m-oldlX][Y]); 
return(sigma); 

} 
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/«• Function Name: DecideDoubleSA 

* Description: Calculates nonnaJ w.r.t differencing algorithm 

* Arguments: norm - normal value 

* Returns: new normal value 
•/ 

double DecideDoubleSA(nonn) 
double norm; 

{ 

retura(4.0*nonn); 

} 

Boolean DecisionSA(new,old,nonn) 

Block new, old; 
double Dorm; 

{ 

return((double)DecidcSA(new,old)< =DecideDoubleSA(norm));- 

} 

/* Function Name: HuffmanSA 

* Description: Calculates the number of bits for the Huffman code representing 
level 

level - level to be encoded 
number of bits in codeword 



* Arguments: 

♦ Returns: 



int HuffmanSA(level) 
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int level; 
{ 

retum(level = =0?2:(abs(level)<3?3:l +abs(level))); 

} 

/* Function Name: HuffCodeSA 

* Description: Generates Huffman code representing level 

* Arguments: level - level to be encoded 

* Returns: coded bits in char's 
*/ 

unsigned char *HuffCodeSA(level) 
im level; 

{ 

unsigned char *bytes= (unsigned char ♦)MAlXOC((7+Huffman(level))/8); 

bytes[0] = (abs(level) < 3?abs(level):3) | Oevel < 0?4:0); 
1 if (abs(level)>2) { 

int index=(7+Huftraan(level))/8-l; 

bytes[index] =bytes[index] | (1< < (Huffman(level)-1)%8); 

} 

return(bytes); 

} 

unsigned char *CodeIntSA(number,bits) 
int number, bits; 
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{ 

int len=(7+bits)/8; 

unsigned char 'bytes = (unsigned char *)MALLOC(len); 
int byte; 

for(byte=0;byte<len;byte++) { 
bytes [byte] = Oxff&nuraber; 
number = number > >8; 

} 

return(bytes); 

} 

int ReadIntSA(bits,bfp) 

int bits; 
Bits bfp; 

{ 

int len=(7+bits)/8; 
unsigned char bytes[len]; 
int byte, number =0; 

bread(bytes,bits,bfp); 
for(byte=0;byte < len;byte + +) 

number = number | ((int)bytes[byte] < < byte*8); 
number = (number < <sizeof(int)*8-bits)> > sizeof(int)*8-bits; 
return(number); 

} 

I* Function Name: HuffReadSA 

* Description: Read Huffman encoded number from binary file 

* Arguments: bfp • binary file pointer 
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* Returns: decoded level 
•/ 

int HuffReadSA(bfp) 

Bits bfp; 

{ 

int value; 

unsigned char byte; 
Boolean negative = False; 

brcad(&byte,2,bfp); 
value =(int)byte; 
if (byte = = *\0*) return(O); 
else { 

brcad(&byte,l,bfp); 
negative = (byte! = '\0'); 

} 

if (value < 3) return(ncgif(negative,value)); 

for(byte = 'XO'ibytes = '\0';value+ +) bread(&byte,l ,bfp); 

return(negif(negative,value-l)); 

}. 

/* Function Name: QuantizeSA 

* Description: RM8 style quantizer 

* Arguments: data - unquantised number 

* q - quantizing divisor 

* level - quantised to level 

* Returns: quantized data & level 
•/ 



WO £4/23385 



PCT/GBS4/00677 



- 232 - 

int QuantizeSA(data,q, level) 
int data, q, 'level; 

{ 

int mag_level = abs(data)/q; 
•level = negif(data < 0,mag_level); 

retura(negif(data<0,magjevel»q+(mag_level!=0?(q-l)> > 1:0))); 

} 

/* Function Name: ProposedSA 

* Description: Calculates proposed block values 

* Arguments: pro - proposed block 

* lev - proposed block quantized levels 

* old, new - old and new block values 

* norms - HVS normals 

* Returns: new = =0, proposed values (pro) and levels (lev) 
•/ 

Boolean ProposedSA(pro,lev t old,new f norms) 

Block pro, lev, old, new; 
double nonns[3]; 

{ 

Block zero_block={{0,0},{0,0}}; 

int X, Y, step = nonnsIO] < 1 .071 : (int)nonns[0] ; 

Boolean zero=DecisionSA(new,zero_block,norms[l]); 



for(X =0;X < BLOCK;X + +) for(Y =0; Y < BLOCK; Y + + ) 
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pro[X](Y]=zero?0:old[X][Y]+Quajiiizc(ncw[Xl[Yl-old[Xl[Y].stcp.&(IcvpC]IY])); 
return(zero); 

} 

/* Function Name: ZeroCoeffsSA 

* Description: Zero out video data 

* Arguments: data - image data 

* addr • addresses 

* Returns: zeros data[addrOD3 
*/ 

void ZeroCoeffsSA(data.addr) 

short *data; 
Block addr; 

{ 

int X, Y; 

for(X=0;X < BLOCK;X+ +) for(Y=0;Y < BLOCK;Y+ +) 
data[addr[X][Y]]=0; 

} 

/* Function Name: BlockZeroSA 

* Description: Test if all block values are zero 

* Arguments: block - block under test 

* Returns: block ==0 
*/ 

Boolean BlockZeroSA(block) 



Block block: 
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{ 

int X, Y; 

Boolean zero = True; 

for(X = 0;X < BLOCK;X + + ) for(Y =0; Y < BLOCK; Y + + ) 

if (blockfXim! =0) zero«False; 
return(zero); 

} 

/• Function Name: SendTokcnSA 
» Description: Increments token frequency 

* Arguments: token - token to be transmitted 

* channel, sub, oct - co-ordinates 

* bfp - binary file pointer 

empty - zero state (EMPTY | CHANNELJEMPTY | 
OCTAVE_EMPTY | LPF_EMPTY | FULL} 

* branch - branch of tree (0-3) 

* Returns: encodes token 
•/ 

void ScndTokenSA(token,channel,sub,oct,bfp f erapty,branch) 

int token, channel, sub, oct, *empty, branch; 
Bits bfp; 

{ 

int full = FULL, i; 
String 

token_narae[TOKENS] = { "ZERO_STILL" , "NON_ZERO_STILL" , "BLOCK_SAME" , "ZE 
RO_\qDVBLOCK_CHANGE' , 



"LOCAL.ZERO", "LOCAL_NON_ZERO" . "CHANNEL_ZERO", *CHANNEL_NON_ZE 



WO 94/23385 



PCT/GB94/006T7 



- 235 - 

RO" , " OCTZERO" , "OCT_NON_ZERO" , 

•LPF_ZERO",*LPF_NON_ZERO"."LPF_LOC_ZERO".*LPF_LOC_NON_ZERO-}; 

switch(*empry) { 
case EMPTY: 

if (token! = ZER0_ST1LL && token! = BLOCK_SAME) { 

SendTokenSAaOCAL_NON_ZERO,channel,sub,oct,bfp,&full,branch); 

for(i =0;i < channel;! + +) 
SendTokenSA(CHANNEL_ZERO,i,sub,oct t bfp,&full,branch); 

•empty =CHANNEL_EMPTY; 
SendTokenSA(token f cbannel,sub,oct,bfp,empty,branch); 

} 

break; 

case CHANNEL_EMPTY : 

if (token! = ZERO_STILL && token! = BLOCK_S AME) { 

SemlTokerjSA(CHANNEL_NON_ZERO,channel,wb,oct,bfp,&fiUl,bra^ 
for(i=l;i<sub;i++) 

SendTokenSA(token = = NON_ZERO_STIlX?ZERO_STIlX:BLOCK_SAME,channcl,i,oc 
t,bfp,&full,branch); 

•empty = FULL; 

SerxlTokeiiSA(token,charmel,sub,ort,bfp,empty,branch); 

} 

break; 

case OCTAVEJEMPTY: 

if (token! =ZEROJTILL && token! = BLOCK_SAME) { 

SendTokenSA(OCT_NON_ZERO,chaniiel,sub,()ct,bfp,&njll t branch); 

for(i =0;i < branch;i + +) 
SendTokenSA(token= = NON_ZERO_STILL?ZERO_STILL:BLOCK_SAME,channcl.sub 
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.oct,bfp,& full, branch); 

•empty = FULL; 

SendTokenSA(token,channel, sub, oct,bfp, empty, branch); 

} 

break; 
case LPF_EMPTY: 

if (token! = LPF_ZERO) { 

SendTokenSACLJF^O^NO^ZERO.channeKsub.oct.bfp.&full.branch); 

for(i=0;i < channel;i+ +) 
SendTokenSA(LPF_ZERO,i,sub,oct,bfp,&full,branch); 

• empty = FULL; 

SeulTokenSA(tokeo.channel,sub,oct,bip,empry,branch); 

> 

break; 
case FULL: 

DprintfC %s\n" ,token_name[token)); 

bwrit^&token^codesltokenLtoken^bitsltokenJ.bfp); 

break; 

} 

} 



Function Name: ReadBlockSA 
Description: Read block from video 

Arguments: new, old, addr - new and old blocks and addresses 

x, y, oct, sub, channel - co-ordinates of block 
src, dst - frame data 

Returns: block values 



void ReadBlockSA(new.old,addr,x,y,oct,sub,channel,src.dst) 
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Block new, old, addr; 

int x, y, oct, sub, channel; 

sbon *src(3), •d$U3]: 

{ 

ini X, Y; 

for(X=0;X<BLOCK;X + +) for(Y=0;Y < BLOCK; Y + +) { 

addx(X][Y]=AccessSA((x< <1)+X,(y< < l)+Y,oct,sub,channel); 

DCw(X]m=(int)src[channel][addr(X][Yl]; 
oldpC][Y] =(int)dstlchanncl][addrpqm]; 

} 

} 

/* Function Name: CalcNormalsSA 

* Description: Calculates HVS weighted normals 

* Arguments: oct, sub, channel - co-ordinates 

+ norms - prt-initialised normals 

* Returns: weighted normals 
•/ 

void CalcNonnalsSA(oct,sub,channel,norms,quant_const) 

int oct, sub, channel; 

double norms [3], quant^const; 

{ 

int norm, basest = oct + (channel !=0? 1:0)+ (sub==0?l:0); 

for(norm=0;norm<3;nonn++) { 

if (noim!=0) normslnormj *« quant_const; 

nonns[norm] *= base Jaaorslbase^oct] *(sub = =3?diag^factor: 1.0); 
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if (channel! = 0) nonm|nonn] * = chrome_factor; 
norms(norm] •«(double)(l< <SA_PREC1SI0N); 

} 



Function Name: MakeDecisions2SA 

Description: Decide on new compression mode from block values 

Arguments: old, new, pro - block values 

zero • zero flag for new block 
norms - HVS normals 
mode - current compression mode 
decide - comparison algorithm 

Returns: new compression mode 



int MakeDecisions2S A(old , ne w ,pro , lev t zcro , norms .mode) 

Block new, old, pro, lev; 
Boolean zero; 
double norms[3]; 
int mode; 

{ 

Block zero J>lock={{0,0}, {0,0}}; 

int new jnode = mode = = STILL || BlockZeroSA(old)?STILL:SEND, 
np= Decides A(new,pro), no=DecideSA(new,old); 

if (new_mode= = STILL) newjnode=np> =no | j zero 1 1 
BlockZeroSA(lev)?STOP:STILL; 

else new_mode = zero && np<no?VOID:np> =no 1 1 
DecisionSA(new,old,norms[2]) 1 1 Block2eroSA(lev)?STOP:SEND; 

rctum(new_modc); 
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Function Name: UpdateCoeffsSA 

Description: Encode proposed values and write data 

Arguments: pro, lev, addr - proposed block, levels and addresses 

channel, oct • co-ordinates 

dst • destination data 

bfp - binary file pointer 
Returns: alters dst(channelHaddrOO] 



void UpdateCoeffsSA(pro,lev,addr,channel,oct,dst,bfp) 

Block pro, lev, addr; 

int channel, oct; 

short *dst[3]; 

Bits bfp; 



{ 



int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=<);Y<BLOCK;Y++) { 
int bits=HufrmanSA(lev[X]rY]), 
level sabs(lcv[X]m); 
unsigned char *bytes=HuffCodeSA(lev[X][Y]); 



dst[channel][addr[X][Y3] = (short)pro(X]rY]; 

bwrite(bytes,bits,bfp); 

XtFree(bytes); 



} 
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/• Furcuon Name: SendTreeSA 

* Description: Encode tree blocks - 

* Arguments: prcv_rnodc - compression mode 

x, y, oct, sub, channel - co-ordinates 

* empty - token mode 

* branch - tree branch number 

* Returns: active block indicator 
•/ 

Boolean 

SendTrccSA(prcv_mode,x^ f ocusub,channe 

int pirvjnode, x, y. oct, sub, channel, ♦empty, branch; 
short *src(3] t •dap]; 
double quant_const; 
Bits bfp; 

{ 

Block addr, old, new, pro, lev; 
int newjnode, X, Y; 

double norms(3] = {quant_const.thrcsh_const,cmp_const}; /* quant, thresh. 

compare */ 

Boolean active = False; 

ReadBlockSA(new,old.addr,x,y,oa.sub,channel,src.dst); 
if (prrvjnodc!=VOID) { 
Boolean zero; 

CalcNormalsSA(oct,sub,channel.nonns.quani_const); 
zero = ProposedS A(pro, le v , old , ne w , norms ) ; 

new_mode j =MakeDecisions2SA(old.ncw,proJev.2ero.norms.prev_mode): 
switcMnew_mode) { 
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case STOP: 

SeadTokenSA(prtv_mode== STILL 1 1 
Block2croSA(old)?ZERO_STIlX:BLOCK_SAME.channel.sub.oct.bfp.cmpty.braiich); 

break: 
case STILL: 
case SEND: 

active = True; 

ScadTokcnSA(prcv_modc= «= STILL j j 
BlockZero(old)?NON_ZERO_STIlX:BLOCK_CHANGE.channel.sub,oct,bfp,empry t bran 

ch); 

UpdaieCoeffsSA(pro,lev,addr,channel.oct.dst.bfp); 
break: 
case VOID: 

ScodTokenSA(ZERO_VID.cbaniiel.sub,oct,b^ 

ZeroCoeffsSA(dst(chaniicl],addr); 

break: 

} 

} else { 

if (BlockZeroSA(old)) ncw_raode»STOP; 
else { 

ZeroCoeff sS A(dsi(channell , addr): 
ncw_mode=VOID; 

} 

} 

if (oct>0 SlSl newjnode!-STOP) { 

ini mi = OCTA VE_EMPTY, full = FULL; 



Dprintf("x=%d, y = %d, oci«%d sub«%d mode 
%d\n" .x,y,oct.sub.new_mode): 

for(Y=0:Y<2;Y ++) for(X=0;X<2;X++) 



(void)SendTreeSA(new_mode.x , '2+X.y*2 + Y.oct-l.sub,channel.src.dst.&rat.X+2»Y.qua 



WO 94/23385 PCT/GB94/WK77 

- 242 - 

m_const.bfp); 

if (mi= = OCTA VE_LMPTY &&. ncw modc! = VOID) 
ScndTokenSA(OCT_ZERO.channcl.sub.oct.bfp,&full.O); 

} 

rerurmactive); 

} 



/* Function Name: ScodLPF_SA 

* Description: Encode LPF sub-band 

* Arguments: mode - compression mode 

* Returns: encodes data 
•/ 

void SendLPF_SA(mode,src,dst,bfp,quam_const) 



im mode; 

short *src(3], *dst(3]; 

Bits bfp; 

double quant_const; 

{ 

Block new, old, pro, lev, addr; 
in! channel, channels =3, x, y, full = FULL, 
octsJum=3, 

size(2J = {SA_WIDTH> >octsJum+ 1,SA_HEIGHT> >octsJum+l}; 

My=0:y<si2e[l];y + +) for(x=0;x<size(0];x++) { 
int empty = LPF_EMPTY; 

for(channcl =0:channel < channels :channel + +) { 
int octs=channel!=0?2:3. 
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newjnode. X. Y. step, value, biis=0; 
double nonns[3] = {quant_const.thresh_const.cmp_consi}; 



CalcNonnalsSA(octs-l,0,channel.nonns.quant_const); 
step = nonnsfOl < 1.0? I:(int)nonns(0]; 

for(bit5=0, value=((l< <8 + SA_PRECISION)-l)/step;value!=0:bits + +) 
vaJue=vaJue> > 1; 

ReadBIockSA(new.old,addr,x,y,octs-l,0.cbannel.src.dst); 
/• Proposed •/ 

for(X = 0; X < BLOCK;X ++) for(Y= 0;Y < BLOCK; Y ++ ) 

pro(Xl[Y]=old[Xim+QuafliizeSA(new[X]m 
/• Make Decisions */ 

newjnode = mode = = STILL?STILL:DecisionSA(ncw t old,rionns[2]) 1 1 
BlockZeroSA(lev)?STOP:SEND; 

switch( newjnode) { 
case SEND: 

SendTokenSA<LPF_NON_2ERO.channel.0,ocxs,bfp,&empty,0); 
UpdateCoeffsSA(pro t lev,addr,chazmel.octs,dst,bfp); 

break: 

case STILL: 

for(X=0:X<BLOCK;X++) for<Y=0;Y< BLOCK; Y++) { 
unsigned char •bytes=CodelntSA(lev(X]fY],bits); 



dst(channel)[addr(X][Y]]=(shon)pro(Xl[Y]; 

bwriie(bytes.bits.bfjp); 

XtFree(bytes); 

> 

break: 
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case STOP: 

ScndTokenSA(LPF_2ERO.chaniicl.0.ocis.bfp.&empty,0); 
break: 

} 

} 

if (mode! = STILL &Jc empty = = LPF_EMPTY) 
SendTokenSAClJF^O^ZERO.channel.O.octsJura.bfp.&fulLO); 

} 

} 

/* Function Name: CompressFrameSA 

* Description: Compress a Frame 

* Arguments: mode • compression mode S TILL or SEND 

* src, dst • source and destination data 

* bfp - binary file pointer for result 

* quant_const - quantization parameter 
•/ 

void Comprts5FrameSA(mode,src,dst.bfp,quant_const) 

int mode: 

short - sic[3], •dst(3J; 

Bits bfp; 

double quant_const: 
{ 

int sub. channel, x. y, i. 

octs_lum=3, 

size|2) = {SA_WIDTH> > l+octsJum.SA_HEIGHT> > 1 +octsJum}: 
forfchannei=0:channel<3:channel + + ) { 
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iiu 

franic_size[2] = {SA_ WIDTH > >(channel= =0?0:l).SA_HeGHT> >(channei==0?0:l 

)}. 

frame_area = framc_sizc(0] •framc^sizcfl ] ; 



for(i=0;i < frame_area;i+ + ) 
srcfchanncl][i] = src (channel) [ij < < SA_PRECISION; 

CoDvoivc(src[channcl] jalsc,framc_size,0,channcl = =0?3:2); 

} 

bwriie((char •)&quani_const,sizeof(doublc)*8,bfp); 
SendLPF_SA(mode.sFC,dst.bfp,quant_const); 
for(y=0;y<size[l];y+ + ) for(x-0:x<size(0];x++) { 
im empty = EMPTY. full=FULL; 



for<channcl=0;channcl<3;channel++) { 
ini oco -channel! "072:3; 

for<sub = 1 ;sub < 4:$ub+ +) 
(void)SendTrtcSA(mode,x.y f oc»-l.sub.cbaimeI.sre.dst.&OTpty,0,quam_conn 
swiich(empiy) { 
case FULL: 

empty =CHANNEL_EMPTY; 

break: 

case CHANNEL_EMPTY: 
SeridTokenSA(CHANNEL_ZERO.channei.sub.ocis- 1 ,bfp,&full.O): 

break: 

} 

} 

if (empry == EMPTY) 
SendTokenSA(LOCAL_ZERO.channel.sub,octs_lum- 1 , bfp,&fiill,0) ; 
} 

} 
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source/KlicsTestSA.c 



include "xwave.h" 
include "KlicsSA.h" 

extern void CompressFrameSA(); 

typcdef struct { 
Video sre: 

char bin_namc(STRLENl; 
Boolean stillvid; 
double quani_const; 
} KlicsCtrlRec. •KlicsCtrl; 



/• Function Name: KlicsCtrlSA 

• Description: Test harness for KlicsSA in xwave 

• Arguments: w • Xaw widget 

• closure - compression control record 

• call jiata - NULL 

• Returns: send data to binary file 
*/ 

void KIicsCtr!SA(w,closure,calljJata) 

Widget w; 

caddrj closure, cail_data; 



{ 

KlicsCtri ctrl=(KIicsCtrnclosure: 
int s ize Y = S A WIDTH * S AHEIGHT, 
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sizcUV = S A_ WIDTH *SA_HE3GHT/4 . i. 2; 

sbon 'dsi(3]={ 

(shon •)MALLOC(sizeof(shonrsizeY), 
(sbon •)MALLOC(sizeof(shon)*si2eUV). 
(shon •)MALLOC(si2cof(shon)*si2eUV), 

}. •src(3]={ 

(shon •)MALLOC(sizeof(shon)*si2cY), 
(shon •)MALLOC(si2eof(shon)*si2eUV), 
(shon •)MAlLOC(sizeof(shon)»sizeUV). 

}; 

char nie,namr(STRLEN]; 
Bits bfp; 

Boolean true « True, false = False; 

Mi»0;i<sizeY;i++)dst(0]n]«0; • 
for<i=0:i<sizeUV;i + +) { dst(l][i]=0; dsi(2][i]=0; } 

sprinrf ( filejiame. " % s % s/ % s % s\0" . global- > home .KIJCS_SA_DTR.cirl- > bin_name .KLI 
CS_SA_EXD; 

bfp« bopen(filejiame, "w"); 

bwrite(&ctrl- > stillvid, 1 , bfp); 

bwriie(&ctrl- > sre- > size(2],sizeof(im)*8,bfp); 

fortz=0:z<ctn->src->siie{2];z++) { 
GetFrame(ctrl- > src,z); 

for(i=0;i< si2eY:i+ +) src[0][i] =ctrl- > src- > data[0][z]li]; 
for(i-0:i<sizeUV;i++) { 

src( 1 Hi] =ctrl- > src- > data( 1 ][z][i] ; 
src(2][i] =ctrl- > src- > data(2][z][i]; 

} 

CompressFrameSA(z==0 || 



i^/*Tm rrr ruCCT miff C OO 
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Ctrl- > sullvid?STIIJL:SEND.src.dst.bfp.ctrl- > quam_const); 
FrecFramc(ctrl- > src.z); 

} 

bflush(bfp); 

bclose(bf]p); 

XiFrce(dst[0]); 

XiFrcc(dstlU); 

XiFrtc(dsi(2]); 

XiFrce(src[0]); 

XtFree(src(l]); 

XtFrce(src(2]); 

} 

KlicsCtrl InitKlicsCtrl(name) 
String name; 

{ 

KlicsCtrl ctri=(KlicsCtrl)MA^ 

Ctrl- >stillvid = True; 
Ctrl- > quant_const =8.0; 
strcpy(ctrl- > bin_name.name); 
return(ctrl); 

} 

#define KUCSJAJCONS 8 
define KUCS_SA_VTD_ICONS 2 

void KlicsSA(w.ciosurc.calljiata) 



Widget 
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caddr t closure, caJldata; 



Video video =(Video)ciosure; 

KJicsCtrl Ctrl = InitKJicsCtrl(video-> name); 

Floailnput flt_inpuu = (FloatliipuOMALLOCCsizeofCFloatlnpuiRec)); 

Message msg_bin = NcwMessage(ctrl- > bin_name,NAME_LEN); 

XtCallbackRec destroyjrailCJ = { 

{Free.(caddr_t)ctrl}. 

{Free,(caddrj)flt_inputs}, 

{GoseMessage,(caddjj)msg_bin}, 

{NULL.NULL}, 

}; 

widget parent * Find Widgct( "frm_compress " .XtPareni(w)), 

sheU=ShellWidget("klicsSA%parem.SW_bdow,NUIi,desin5y_caU), 
form = Format Widget("kIicsSA Jbnn" ,sbeU), 
widgets(KUCS_SAJCONS], 
vidjvidgetspOJCSJA_VIDJCONS]; 
FonnJtem items{] = { 

{ "kIicsSA_canceP ."cancel" .O.O.FWjcon.NULL) , 
{ "kIic^A_confirm\"confirm\ 1 ,0.FWJcon.NULL}, 
{"klicsSAjitleVRun Kites SA'^AFWJabel.NULL}, 
{ "kIicsSA_bin_lab", "KLICS File: ",0,3.FW_label.NULL} , 
{ "kJicsSA_bin_name" , NULL.4 ,3 ,FW_text, (String)msg J)in) , 

{"kJicsSA_qn - noat".NUU-.0.5.FW_noat,(String)&fltjnputs[0]}, 
{"kJicsSA_qn_scroll".NULL.6.5.FW_scrol!.(String)&flt_inputs[0]}, 
{ "kJicsSA_vid_form".NULL.0,7,FW_form.NULL} , 
}, vid_itcms(J={ 

{ "IdicsS A_ic_lab" . "Image Comp: " .O.O.FW Jabd.NULL} , 
{"klicsSA_ic".NULL.l .O.FWjrn.lString^&ctrl- > stillvid}, 

}; 
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XtOllbackKec callbacks!] = { 
{ Destroy , (caddr_t)shell } , 
{NULL.NULL}. 
{KlicsCtrlSA.(caddrj)ctrl) . 
{ Destroy. (caddx_t)shell}, 
{NULL.NULL}, 

{FloatIocDec.(caddrj)&flt_inputs(0]}, {NULL.NULL}, 

}, vid_caJlf] = { 

{Change YN.(caddr_t)&ctrl- > stillvid}, {NULL.NULL}, 

}; 

Ctrl- >src= video: 

msg_bin- > rows = 1 ; msg_bin- > cols = NAME_LEN; 

flt_inpu ts(0]. format = "Quant: %4.ir; 
fltjnputs{0].inax= 10; 
fltJnputs(0].min-0; 

fit inputs(0]. value = &ctrl- > quani_const; 

FiHForm<form.KLICS_SAJCONS-(video- > size(2] > l?0:l),items.widgets,callbacks): 
if (video- >size(2]>l) 

FillFonn(widgetsl7],KUCS_SA_VlDJCONS,vidjtems,vtd_widgets.vid_call); 
XtPopup(shell.XtGrabExclusive); 

} 
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source /Malloc.c 



/• 

Memory allocation routine 

V 

^include <stdio.h> 
char •MALLOC(size) 
int size; 
{ 

char *ptr-(char •)calloc(l f si2c); 

if (ptr= «=NULL) Eprintf(*Unable to allocate %d bytes of memory\n\size); 
return(ptr); 

} 
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source/Menu.c 



•/ 



Pull-Right Menu functions 



tf include <stdio.h> 
#includc <Xll/InninsicP.h> 
^include <Xll/StringDefs.h> 



/Cinclude <X11/Xaw/Xawlnit.h> 
include <Xll/Xaw/SimplcMenP.h> 
^include <Xll/Xaw/CommandP.h> 



static void prPopupMenu(); 
static void NotifylmageO; 
static void PrlxaveO; 

void InitActions(app_con) 

XtAppContext app_con: 



{ 

static XtAciionsRec actionsf] = { 
{ "prPopupMenu w .prPopupMcnu } f 
{ "notify Image" .Notify Image} , 
{ "prLeave \PrLeave } , 



XiAppAddActionsiapp^con.actions.XtNumbertactions)); 
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siauc void prPopupMcnu(w.evcnr.params.nura_params) 

Widget w: 
XEvem • event; 
String * params; 
Cardinal * num_params; 

{ 

Widget menu, temp; 
Arg argJist(2]; 
Cardinal num_args; 

int menu_x, mem jf, raenu_width, menu_height f button_width, button height; 
Position bunon_x, butxon_y; 

if (•numj)arams! ■ 1) { 

char error J>uflBUFSIZ]; 

sprintf(error_buf f "prPopupMenu: %s. \ "Illegal number of translation 
arguments"); 

XtAppWaming(XtWidgetToApplicationContext(w) t error J>uf); 
return; 

) 

temp = w; 

while(temp ! = NULL) { 
menu = XtNameToWidget(temp, params(0]); 
if (menu = = NULL) 

temp = XtParent(temp); 
else 
break: 

} 
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if (menu = = NULL) { 
char error J>uf[BUFSIZl; 
sprxntffcrror_buf. "prPopupMenu: %s %s.\ 

"Could not find menu widget named", parajns(OJ); 
XtAppWarning(XiWidgetToApplicationContext(w) f error_buf); 
return: 

} 

if (!XtIsReaJizcd(mcnu)) 
XtReaJizcWidgct(menu); 

menu width = menu- > core. width + 2 • menu- > core. border_width: 
bunon width = w-> core. width 4- 2 • w->core.border_width; 
buoonjieight = w->core.heighl + 2 • w- > cort.bordcr_width: 

menu_heigbt = menu- > core. height + 2 * menu- > core. border^ width; 

XtTranslateCoords(w f 0 t 0, &button_x f &button_y); 

menu_x = butxon_x; 

menu^y = buaonjr + butxon_hcight; 

if (menu_x < 0) 

mcnujt = 0; 
else { 

int scr_width = WidthOfScreen(XtScrcen(menu)); 
if (menu_x + mcnu_width > scr_width) 
mcnu_x = scr_width • mcnu_width: 

} 

if (menu_y < 0) 

menu_y = 0; 
else { 

int scrjieicht = HeightOfScreen(XtScreen(menu)); 



WO $4/233*5 PCT/CB9J/0W77 

- 255 - 

if (rocnu_y + menu_heigbt > scr_heigbt) 
mcnu_y = scr_hcight - menu_beight: 

} 

num_args = 0: 

XtSetArg(arglist(num_args], XtNx. mcnu_x); Dum_args+ + ; 
XtSetArg(arglist(num_argsJ, XiNy, menu_y); num_args+ + ; 
XtSetValues(mcnu. arglist. num_args); 

XiPopupSpringLoaded(mcnu); 

} 

/• 

static void 

prReaJize(w, mask, am) 
Widget w; 
Mask 'mask; 

XSetWindowAttributes *attrs; 
{ 

(•superclass- > core_class. realize) (w, mask, ann); 
'/ 

/• We have a window now. Register a grab. •/ 
/♦ 

XGrabBunon( XtDisplay(w), AnyBurton. AnyModtfier. XtWindow(w), 
TRUE. BuaonPressMask|BurtonReleaseMask, 
GrabModeAsync, GrabModeAsync. None, None ); 

} 

' static void NotifYlmage(w.event.params.num_params) 

Widget w; 
XEvent 'event; 
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Suing *params: 

Cardinal *mim_params: 

{ 

CommandWidget cbw= (Command Widget)w; 

if (cbw- > command.set) XtCaJlCallbackJList(w,cbw- > command.callbaclcs.eveni); 

} 

static void PrLxavc(w,cvcnt.params,numj)arams) 

Widget w; 
XEvent •event; 
Suing *params; 
Cardinal *nuoQ_paraxns; 

{ 

SimplcMenuWidgct sraws=(SimpleMenuWidget)w; 
Dprimf( "PrLcave\n "); 

} 



WO 94/23385 



PCT/GB94/00677 



- 257 - 

source/Message.c 



/• 

* Message I/O Utility Routines 
•/ 

^include VVinclude/xwave.h" 
I include <varargs.h> 

^define MESSJCONS 3 
void TcxtS izc(nug) 
Message msg; 

{ 

int maxJeoeO; 
char *text=msg->info.ptr, 

msg- > rows =0; 
msg- > cols =0; 
do { 

if <iext(i3«**\n* |i texiin^'VO') { 

if (msg- > cols > max Jen) max_lcn=msg- > cols: 
msg- > cols *0; 
msg->rows+ + ; 
} else msg->cols+ + ; 
} while <text[il! = '\0'); 
if (i>0) if (text(i-l] = =\n') msg- > rows-; 
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msg- > cols = ma* Jen; 

} 

Message NcwMessagcdext.sizc) 

char 'text: 
ini size; 

{ 

Message msg = (Message)MALLOC(sizeof(MessageRec)); 

msg- > shell ■» NULL; 
msg- > widget = NULL; 
msg- > info. firstPos-O; 

if ( ! (msg- > own_tcxt = text = = NULL)) msg-> info.ptr=text; 
else { 

msg- > info.ptr= (char •)MALLOC(sire+l); 
msg- > tnfo.ptr(0] = '\0'; 

} 

msg- > info, format = FMT8BIT; 

msg- > info, length =0; 

msg- > rows =0; 

msg->cols=0; 

msg- > size s size; 

msg- > edit » XawtcxtEdit: 

retumtmsg); 

} 

void CloseMessage(w,closure.call_dau) 

Widget w: 

caddr t closure, call data: 
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{ 

Message msg=(Messagc)closure: 

Desuoy(w,(caddr_t)msg- > shell.NULL); 
if (msg- > ownjext) XlFree(msg- > info.ptr); 
XtFree(msg); 

} 

void Message Window(parcnt.msg t titJe.close,call) 

Widget parent: 
Message msg; 
char 'title: 
Boolean close: 
XtCallbackRec callQ; 

{ 

Widget form. widgets(MESSJCONS]-{NULUNULL,NULL}; 
Fonnltem itemsrj = { 

{ -msg_cancel" , "cancel" ,O t O,FW_icon.NULL} , 

{ "msg Jabel " . title, 1 ,0,FW Jabel.NULL) , 

{ "msg _msg " ,NULL,0.2,FW_text.(String)msg} , 

>; 

msg- > edit = XawtextRead; 

msg- > shell = ShellWidget("msg\parem.parent= =giobal- > ioplevel?SWjop:SWJ>elow, 
NULL.NULL); 

form= FormatWidget("msg_form".msg- > shell): 

FillForm(fonnwMESSJCONS-(close?0:l).&items(close?0:l],&widgetslclose?0:l),call); 
XtPopuptmsg- > shell.XtGrabNone): 



SUBSTITUTE SHEET IRULE 26) 
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MflusWrasg); 

} 

void Mflush(msg) 
Message msg; 
{ 

if (global- > batch - = NULL &.& msg- > widget! - NULL) { 
Display *dpy = XtDisplay(global- > toplevel); 
im i, lines =0: 
Arg args(l); 

forti-msg-> info.length- l;lincs< msg- > rows <Sufe i> =0;i-) 

if (msg- > info.ptr[i] = = '\n' &Jt i! = msg- > info. length- 1) lines + + ; 

if (msg- > info.poti] ■ = An') i + + ; 
strcpy(msg-> info.ptr,&msg-> info.ptrfi]); 
msg- > info, length- »i; 

XtSetArg(aigs(0].XtNstring,msg- > info.ptr); 
XSynchronize(dpy,True); 
XtSetValues(msg- > widget,args,ONE); 
XSynchronize(dpy .False); 

} 

} 

void mprintf(msg,ap) 

Message msg; 
valist ap; 



{ 
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char 'format: 

format = va_arg(ap. char *); 

if (global- > batch! = NULL) vprinrtYformat.ap); 

else { 

char textfSTRLENl; 
int i; 

vsprintf(text.format,ap) ; 
i=strlcn(text)+msg- > info.length-msg- > size; 
if (i>0) { 

strcpy(msg-> info.ptr.&msg- > info.ptr[i]); 
msg-> info, length- =i; 

} 

strcat(msg-> info.ptr,texi); 
msg- > mfo.lengtb+ -strlen(tcxt); 

} 

} 

void Dprinrf(va_alist) 
vajlcl 

{ 

vajist ap; 

if (global- > debug) { 
char 'format: 



va_start(ap); 

format = va_arg(ap,char *); 
vprintftformai.ap); 
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va_end(ap); 

} 

} 

void Mprimf(va_alist) 

va_dcl 

{ 

va_iist ap; 
Message rasg; 

va_stan(ap); 

msg = va_arg(ap .Message); 

mphntf(msg,ap); 

va_end(ap); 

} 

void Eprimf(va_alist) 

vadcl 

{ 

va_list ap; 
Message msg; 
int rows, cols; 

va_sian(ap); 

msg = NewMessage<NULL.STRLEN) ; 

mprintiYmsg.ap); 

if (global- > batch = = NULL) { 

XtCallbackRec callbacks!] = { 
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{ CloseMessage , (caddrt)msg } , 
{NULL.NULL}, 

}; 

TcxtSizctmsg); 

Message Window(global- > topievel.msg,"Xwave Error".True.caJlbacks); 

} 

va_end(ap); 
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source/NameButton.c 



* Supply MenuBunon widget id to PuIIRightMenu bunon resource 
•/ 

^'include " . ./include/xwave.h" 

void NamcBunon(w, event, params, num_params) 

Widget w; 
XEvent •event: 
String *params; 
Cardinal *numj>arams; 

{ 

MenuBunon Widget rabw» (MenuBunon Widget) w; 
Widget menu: 
Arg argsfl]; 
String name; 

XtSeiArg(args(0] t XtNmenuName.<fcname): 
XtGetValues(w,args,ONE); 

DprimfCNameBunon: looking for PRM %s\n".name): 
menu = FindWidget(name.w); 
if (menu != NULL) { 

Dprimf("NamcButton: setting Menu Button\n"); 

XtSetArg(args(0] .XtNbutton. w); 

XtSetValues(menu.args.ONE); 

} 

} 
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source/Palette.c 



/• 

* Palette re-mapping 
•/ 

#inc ludc " . . /include/xwave . h " 

/* Function Name: RcMap 

* Description: Re-maps a pixel value to a new value via a mapping 

♦ Arguments: pixel - pixel value (0..max-l) 

• max • range of pixel values 

• map - palette to recede with 

• Returns: remapped pixel value 
•/ 

int ReMap(pixel.max,paletxe) 

int pixel, max; 
Paleoe palette; 

{ 

Map map ■ palette- > mappings; 
int value -pixel: 
Boolean inrange= False: 

while(map! = NULL && Unrangc) { 

if (pixel > = map- > start && pixel < =map- > finish) { 
inrange=True; 

value = map- > m*pixel + map- > c; 
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} 

map = map- > next: 

} 

rcrurni vaJue < 0?0 : va iuc > = max?max- 1 : value); 



/• Funciion Name: FindPaJeae 

Description: Find a palene from a list given the index 

* Arguments: palette - the palette list 

* index - the index number 

* Returns: the paJene corresponding to the index 
•/ 

Palette FindPaletxe(paJctxe. index) 



Palette paJene; 
int index; 

{ 

while(index >0 &Jl palene- > next! = NULL) { 
index-; 

paJettc = palette- > next; 

} 

return(paJene); 

} 



/• Function Name: ReOrderPalctxes 

* Description: Reverse the order of the palene list 

* Arguments: start, finish - the start and finish of the re-ordered list 

* Returns: the palette list in the reverse order 
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PaJetie ReOrderPaJcncsistan. finish) 

Palette sun. finish: 

{ 

Palette list = finish- > next; 

if (list! = NULL) { 

finish- > next = list- > next; 

list- > next ■ start; 

stan = ReOrderPalettes( list, finish): 

} 

retuni(start); 
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source/Parse. c 



• Parser for xwave input files: .elo 
•/ 

#include "../include/xwave.h" 
^include "../includej'Grain.h" 

void Parse(path.file.ext) 

String path, file, ext; 

{ 

char file_name(STRLEN); 

sprinrf(file_nanie, "%s%s/%s%s\O a .global- > home.path.file.ext); 

Dprinrf("Parse: parsing file &s\n".file_name); 

if (NULL ■ = (global- > parse_fp= fopen(fite_name. "r"))) 

EprintfCParse: failed to open input file %s\n\filc_name); 

else { 

sprintf(filejiame."%s%s\0\file,ext); 
global- > parse_file=fi]e_naine: 
global- > parse_token=ext; 
yyparseO; 

fclose(global- > parse_fp); 

Dprimf( "Parse: finished with %s\n".file_name): 

} 

} 
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void ParseCtrl(w.closurc.caJldaia) 

Widget w; 

caddr_i closure, call_data: 

{ 

Panc( " . " , ((XawListRetumStruct - )cail_data)- > suing.(String)closure); 

} 

iitt Parseinput(fp) 

FILE *fp: 

{ 

int mm; 

if (global- > parsejoken! = NULL) 

if (global- > paBe_token(0] » = '\0') { 
numssOntJ'Nn'; 

global- > parse_tokcn - NULL; 

}elac{ 

num = (ini)global- > parsejokenfO]; 
global- > parse_token+ + ; 

} 

else if (EOF- -(num=getc(gIobal->pai3eJp))) num = NULL; 
retura(num); 
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source/Pop2.c 
/* 

Global callbacks for popping popupsand allsoncd utilities 

•/ 

^include "../inciude/xwave.h" 

void Desm>y(w,dosure,call_data) 

Widget w; 

caddrj closure. call_data; 

{ 

Widget widget =(Widget)closure; 

if (widget! - NULL) XtDestroyWidget(widget); 

} 

void Quit(w,closure,call_data) 

Widget w; 

caddrj closure. cail_data; 

{ 

XtDestroyApplicationContextCglobal- > app_con): 
cxitO: 

} 

void Frcciw.closurc.call data) 
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Widget 



w; 



caddr t 



closure, call data: 



if (closure! = NULL) XtFrce(closure); 



Widget 



FindWidget(name.cunent) 



String name; 
Widget 



current; 



Widget target- NULL; 

while<current! = NULL) { 

target = XtNameToWidget(current,naine); 

if (target = - NULL) current = XtParent(current) ; 

else break; 

} 

if (target == NULL) { 

Eprintf("Cani find widget: %s\n",name); 
target=giobal-> toplevel; 



return(targct); 



#define 



NA ICONS 2 



void NA(w,closure.caJl_data) 



Widget 



w; 
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caddrj closure. caJl daia; 
{ 

Widget 

shell = ShellWidgei("na_sheir.(Widget)closure.SW_below,NUU.NULL), 

fonn = FormatWidget("na_fonn".5hell). widgets(NA_ICONS]; 
Fonnltem itemsO = { 

{ "na_confirm". "confirm ".O.O.FWJcon.NULL} , 

{"naJaber.This function is not available",0,l,FW label.NULL} 

}; 

XtCallbackRec caUbacksD - { 

{Destroy,(caddrj)snell}, {NULL.NULL}, 

); 

FiIlFonn(forni.NAJCONS. items, widgets,callbacks); 
XtPopup(shell.XtGrabExclusive); 

) 

void SetSensitive(w.closure,cal!_data) 

Widget w; 

caddr_t closure, cail_data: 

I 

XtSetSensitive((Widget)closure.True); 

} 



WO 94/23385 PCT/GB94/00677 

- 273 - 

source/Process, c 



/* 

Call sub-processes 

•/ 

^include "../include/xwave.lT 

^include <signai.h> 

#tociude <sys/wait.li> 

^include <sys/timc.h> 

include < sys/resource.h > 



/• Function Name: Fork 

* Description: Executes a file in a process and waits for termination 

* Arguments: argv - standard argv argument description 

* Returns: dead process id 



int Fork(argv) 
char *argvfl; 

{ 

int pid: 

union wait statusp; 

struct rusagc rusage; 



if(0= = ipid = fork())){ 

exec vp(argv[0] f argv); 
cxiK); 
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} else if (pid>0) wau4<pid.<Scstatusp.0.(Scrusage); 
return pid); 

} 

/• Function Name: zropen 

• Description: Open a file (or .Z file) for reading 

• Arguments: filc_name - name of the file to be read 

* pid - pointer to process id 

* Returns: file pointer 
•/ 

FILE *zropemfile_name.pid) 

char *file_name: 
int *pid; 

{ 

char zjnmefSTRLEN); 

String zcat(] = {"2cat",z_name,NULL}; 

FILE *rp; 

if (NULL= =(fp=fopen(fiJe_name."r"))) { 
static int up[2]; 

sprintffz_name, " %s.Z",file_name); 
pipe<up); 

if (0!«Cpid = fork())) { 

DprintfCParent process staned\n"); 

c!ose(up(l]); 

rp=fdopemup(0],V); 

} d$e ( 

Dprintff "Running zcat on %s\n".zcat|l]); 
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ciose<up(0]); 
dup2( up[l], 1 ); 
dose( up(l] '); 
execvp(zcai(0].zcat); 



} 

} 

reuirn(fp); 



} 



/* Function Name: zseek 

* Description: Fast-forward thru file (fseek will not work on pipes) 

* Arguments: fp - file pointer 

* bytes - bytes to skip 
•/ 

void zseek(fp,bytes) 

FILE -fp; 

im bytes; 



{ 



char scratch[1000]; 
int i; 

whilc(bytc3>0) { 

int amount = bytes > 1000? 1 000: bytes; 

fread(scratch.stzeof(char),amount,rp); 
bytes- -amount; 

} 



} 
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void zcJose(fp.pid) 



FILE *fp; 
int pid; 

{ 

union wait statusp; 
struct nisage rusage; 

fclosc(fp); 

if (pid!=0) wait4<pid,&stanisp,0,&rusage); 

} 
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source/ PuURightMenu.c 



#if ( idefincdnint) &&. !dcfined(SABER) ) 

static char Xrcsidfl = "SXConsonium: PullRightMenu.c, v 1.32 89/12/11 15:01:50 kit 

ExpS"; 

#endif 

/• 

* Copyright 1989 Massachusetts Institute of Technology 

* Permission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee, provided that 

* the above copyright notice appear in all copies and that both that 

♦ copyright notice and this permission notice appear in supporting 

* documentation, and that the name of M.I.T. not be used in advertising or 

• publicity pertaining to distribution of the software without specific, 

* written prior permission. M.I.T. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

• without express or implied warranty. 

• M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE. 
INCLUDING ALL 

• IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO 
EVENT SHALL M.I.T. 

• BE LIABLE FOR ANY SPECIAL. INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

• WHATSOEVER RESULTING FROM LOSS OF USE. DATA OR PROFITS. 
WHETHER IN AN ACTION 

• OF CONTRACT. NEGLIGENCE OR OTHER TORTIOUS ACTION. ARISING OUT 
OF OR IN 
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• CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
•/ 

/* 

• PullRightMenu.c - Source code file for PullRightMenu widget. 
* 

*/ 

^include <stdio.b> 
^include <Xll/IntrinsicP.h> 
^include <Xll/StringDefs.h> 

^include <X11/Xaw/Xawlnit.h> 
#uiclude < XI 1/Xaw/SimpleMenP.h > 
^include "PullRightMenuP.h" 
^include < XI 1/Xaw/SmeBSB.b > 
#include "SmeBSBpr.h" 
^include < XI 1/Xaw/CardinaJs.h > 

^include <Xll/Xmu/lniter.h> 
#include <Xll/Xmu/CharSet.h> 

#define sueq(a, b) ( strcmp((a), (b)) == 0 ) 

#define offset(field) XtOffset(PullRightMenuWidget, simple_menu. field) 

static XtResource resourcesQ = { 

/• 

* Label Resources. 
*/ 



SUBSTITUTE SHEET (RULE 26) 
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(XtNlabel. XiCLabel. XiRString. sizeof(String), 

offset(labeljtring), XtRString, NULL}. 
{XtNlabelClass. XtCLabelClass. XtRPointer. sizeoftWidgetClass), 

offset(labeljlass). XtRImmediate. (caddrj) NULL}, 

/• 

" Layout Resources. 
•/ 

{XtNrowHcigbi, XtCRowHcight, XtRDimension, sizeof(Dimension), 

offset* rowjwight), XtRImmediate, (caddrj) 0}, 
{XtNtopMargin, XiCVcnicalMargins, XtRDimension. sizeof(Dimension), 

offsetftopjnargin), XtRImmediate, (caddrj) 0), 
{XtNboncmMargin, XtCVenicalMargms, XtRDimension. sizeof(Dimension), 

offset(botiom_margin), XtRImmediate, (caddrj) 0}, 

/• 

* Misc. Resources 
•/ 

{ XtNallowShellResize, XtCAJlowShellResize, XtRBoolean. si2eof(Boolean), 

XtOffset(SimpleMenu Widget, shell.allowjhelljesize), 

XtRImmediate, (XtPointer) TRUE }, 
{XtNcursor, XtCCursor, XtRCursor, sizeof(Cursor), 

offset(cursor), XtRImmediate, (caddrj) None), 
{XtNmenuOnScreen, XtCMenuOnScreen, XtRBoolean. sizeof(Boolean), 

offset(menu_on_screen), XtRImmediate, (caddrj) TRUE}, 
{XtNpopupOnEntry, XtCPopupOnEntry, XtRWidget. sizeoffWidget), 

offset(popupjntry). XtRWidget, NULL}, 
{XtNbackingStore, XiCBackingStore. XtRBackingStore. sizeof (int), 

offset(backingjtore), 

XtRImmediate. (caddrj) (Always + WhenMapped + NotUseful)}, 
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{XtNbunon. XtCWidget. XtRWidgct, size of (Widget), 
offsetfbunon). XtRWidgct, (XtPoimer)NULL}, 

}: 

ftmdef offset 

static char defaultTranslauonsO = 

"< Enter Window >: higbJightO \n\ 
< LeavcWindow > : puilO \n\ 
<BmMotion>: higbJightO \n\ 
<BtnUp>: executeO"; 

/• 

" Semi Public function definitions. 
•/ 

static void RedisplayO, ReaJizeO. ResizeO. ChangeManagedO; 
static void IniiializeO, ClassInitializeO. ClassPanlnitiaJizeO; 
static Boolean SetVaJues(), SetValuesHookO; 
static XtGeometryResult Geometry ManagerO; 

/• 

* Action Routine Definitions 
•/ 

static void HigbJightO, UnhighJightO. Pull(). ExecuteO, NotifyO, PositionMenuActionO; 
/* 

• Private Function Definitions. 
•/ 

static void MakeSetValuesRequestO. CreateLabeiO, LayoutO; 

static void AddPositionActionO. PositionMcnuO, ChangeCursorOnGrabO: 
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static Dimension GetMcnuWidthO. GetMcnuHcight(); 

static Widget FindMenu(); 

static SmeObject GetEventEntryO; 



static XtActionsRec actionsList(] = 
{ 

{"pull". Pull}, 
{"execute", Execute), 
{"notify". Notify}, 
{"highlight", Highlight}, 
{ " unhighJ ight" , Unhighlight} . 

}; 

Compos itrClassExtensionRec pr_extension_rtc - { 
/• next_extension •/ NULL, 
/• record jype •/ NULLQUARK, 
/• version */ XtCompositeExtension Version, 

/• record_size */ si2eof(Coinpo$itcClassExtcnsionRcc) f 
/• accepts_objects */ TRUE, 

}: 

^define superclass (AoverrideShellCIassRec) 

PuIlRjghiMcnuClassRec pullRightMenuClassRec = { 

{ 

/* superclass •/ (WidgctClass) superclass, 

/• dass_narae •/ "PullRightMenu", 

/• size */ sizeof(PuIlRightMenuRec); 

/* class Jnitialize •/ Classlnitialize, 

/• class jranjnitialize*/ ClassPartlnhialize, 

/• Class inh'cd •/ FALSE. 

/* initialize */ Initialize. 
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/• initialize book "■' NULL. 

/• realize Realize. 

/• aciioos -/ acrionsList, 

/• num_aciioos •/ XtNumber(actionsList). 

/• resources */ resources. 

/• resource coum •/ XtNumbertresources), 

/* xnn_class •/ NULLQUARK. 

/• compress_mouon •/ TRUE, 

/• comprcss_cxposurc •/ TRUE, 

/* comprcss_ciaer leave*/ TRUE. 

/• visible_interest •/ FALSE, 

/* destroy */ NULL, 

/• resize *f Resize, 

/* expose •/ Redisplay, 

/• set_values •/ Set Values, 

/* jet_vaJu£3_book */ SetValuesHook, 

/• set values almost */ XtlnheriiSetValuesAlmost, 

/• get_vaJues_hook •/ NULL, 

/• acceptjbeus •/ NULL, 

/• intrinsic* version •/ XtVersion, 

/* callback offsets •/ NULL. 

/• on table */ defaultTransiations, 

/* query _geomeny */ NULL. 

/• display_accelerator*/ NULL, 

/• extension •/ NULL 

M 

/* geometry_manager */ GeometryManager, 

/* changejnaaaged •/ ChangeManaged, 
/• insert child •/ XtlnheritlnsenChild. 
/* delete child *t XtlnheritDeleteChild. 

/• extension V NULL 
M 
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/• Shell extension •/ NULL 

}.{ 

/• Override extension •/ NULL 

}.{ 

/• Simple Menu extension*/ NULL 

} 

}; 

WidgetClass puIlRightMenuWidgetClass = (WidgetClass)&puilRightMenuClassRec: 
. 

* 

* Semi-Public Functions. 

/• Function Name: Classlnitializc 

* Description: Class Initialize routine, called only once. 

* Arguments: none. 

* Returns: none. 
•/ 

static void 

ClasslnitiaiizcO 

{ 

XawinitiaiizeWidgetSetO; 

XtAddConvener( XtRString, XiRBackingStorc, XmuCvtStringToBackingStore, 
NULL. 0 ): 

XmuAddInitializer( AddPositionAction. NULL); 

} 



/• Function Name: Classlnitializc 
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Descnpnon: Class Pan Initialize routine, called for every 
subclass. Makes sure that the subclasses pick up 
the extension record. 

• Arguments: wc - the widget class of the subclass. 

• Returns: none. 
•/ 

static void 

ClassPartlnitiaJize(wc) 
WidgetClass wc; 

{ 

SimpleMenuWidgetClass smwc = (SimpleMenuWidgetClass) wc; 

/• 

* Make sure that our subclass gets the extension rec too. 
•/ 

pr_c;xtensionjTc.nejtt_extension = smwc->composite_class.extension; 
smwc- > composite_class.extension - (caddrj) &pr_extension_rec; 

} 

/• Function Name: Initialize 

• Description: InitiaJizes the simple menu widget 

* Arguments: request • the widget requested by the argument list. 

* new - the new widget with both resource and non 

• resource values. 

* Returns: none. 
•/ 

/♦ ARGSUSED •/ 
static void 

Initialize! request, new) 
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Widcci request, new; 

{ 

SimpieMenuVVidget smw =» (SimpIeMcnuWidgct) new; 
XmuCaHInjtiaJizers(XiWidgeiToApplicationConiext(new)); 

if (smw- > simple_mexiu.l2bel_cla£S « = NULL) 

sraw->siniple_menu.label_clas$ = sraeBSBObjectClass; 

smw- > simple_menu. label = NULL; 
smw- > s imp lejnenu . e nrry_se t = NULL; 
sraw->simplejneiiu.reciinive_set_value3 » FALSE; 

if (smw- > s imp Je^mrnu. b be lustring ! = NULL) 
CrcaieLabel(new); 

smw- > simple jrienu.meini_width = TRUE; 

if (smw- > core, width 0) { 

smw- > simple_mciiu.inenu_width = FALSE; 
smw- > core, width = GciMenuWidth(new, NULL); 

) 

smw- > simple_menu.mcnu_height = TRUE; 

if (smw->corc.heighl 0) { 

smw- > simple jnenu.menujieight = FALSE; 
smw- > core, height = GeiMenuHeight(new); 

> 



* Add a popup_cailback routine for changing the cursor. 
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XtAddCallbacMnew. XiNpopupCallback. ChangeCursorOnGrab, NULL); 

} 

/* Function Name: Redisplay 

* Description: Redisplays the contents of the widget. 

* Arguments: w • the simple menu widget. 

* event • the X event that caused this redisplay. 

* region * the region the needs to be repainted. 

* Returns: none. 
*/ 

/• AKGSUSED •/ 
static void 

Redisplay(w f event, region) 
Widget w; 
XEvem * event; 
Region region: 

{ 

SimplcMcnuWidget smw = (SimpleMenuWidget) w; 
SmeObject • entry: 
SmeObjectClass class: 

if (region = = NULL) 

XClearWindow(XtDisplay<w), XtWindow(w)); 

/• 

* Check and Paint each of the entries • including the label. 



ForAllChildren<smw. entry) { 
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if (IXtlsManagcd ( (Widget) •entry)) continue: 
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if (region ! = NULL) 

switcn(XRectlnRegion(region. (int) ('entry)- >rectangie.x, 
(int) ('entry)- > rectangle. y, 
(unsigned int) ('entry)- > rectangle, width, 
(unsigned int) ('entry)- > rectangle. height)) { 

case Rectangleln: 
case RectanglePan: 

break; 
default: 

continue: 

• ) 

class *> (SmeObjectClass) ('entry)- > object. widget_class; 

if (class- > rect_class. expose != NULL) 

(class- > rcct_c lass. expose )( (Widget) •entry, NULL, NULL); 

} 

> 

/• Function Name: Realize 

* Description: Realizes the widget 

* Arguments: w - the simple menu widget 

* mask * value mask for the window to create. 

* atrn - attributes for the window to create. 

* Returns: none 
V 

static void 

Realize(w, mask, aitrs) 
Widget w; 

XtVaiueMask * mask: 
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XSeiWindowAnributes * arrrs; 

{ 

SirapieMenuWidget sraw = (SimplcMenuWidgci) w; 

artn-> cursor = sraw- >siraplc_mcnu. cursor: 
•mask | = CWCursor; 

if ((sraw- > simple jnenu.backing_store == Always) || 
(smw->simplc_mcxui.backing_store = = NotUsefuJ) || 
(smw- > simple_menu.backing_store = = WhcnMappcd) ) { 
•mask | =» CWBackingSiorc: 

atin- > baclring_store = sraw- > simple jncnu.backing_store: 

} 

else 

*mask&= -CWBaclringStore: 
('superclass- > core_class. realize) (w, mask, am); 

} 

/• Function Name: Resize 

* Description: Handle the menu being resized bigger. 

* Arguments: w - the simple menu widget. 

* Returns: none. 
•/ 

static void 
Resize(w) 
Widget w: 

{ 

SimpleMenuWidget smw = (SimpleMenu Widget) w; 
SmeObject * enny; 



if ( !XtIsRealized(w) ) return: 
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ForAllCbildrtn(smw. cniry) /* reset width of all entries. •/ 
if (XtlsManaged( (Widget) -entry)) 

(•entry)- > rectangle, width = smw- > core, width; 

Redisplay^, (XEvent •) NULL. (Region) NULL); 

} 

/* Function Name: SetValues 

• Description: Relayout the menu when one of the resources is changed. 

• Arguments: current - current state of the widget. 

• request - what was requested. 

new - what the widget will become. 

• Returns: none 



/• ARGSUSED ••/ 
static Boolean 

SetValues(current, request, new) 
Widget current, request, new; 

{ 

SimpleMenuWidget smw_old = (SimpleMenuWidget) current: 
SimplcMcnuWidget smw_ncw - (SimpleMenuWidget) new; 
Boolean ret.val *= FALSE, layout <= FALSE: 

if (!XtIsRealized(cunent)) remrn(FALSE); 

if (!smw new- > simple jnenu.recursive_set_values) { 

if (smw new- > core. width != smw_old-> core. width) { 

smw new- > simple jncrm.menu_width = (smw_new-> core. width ! = 0); 

layout = TRUE; 

} 

if (smw new- > core .height != smw_old->core.height) { 
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smw new->simplc_menu.raenu_height = (smw_new->corc.hcignt != 0); 
layout = TRUE: 

} " 

} 

if (sraw old->siniplc_meiiu.cursor != smw_new->simple_mcnu.cunor) 
XDcfineCunortXiDisplay(ncw), 

XtWindow(new), sraw_new- > simple_mcnu. cursor); 

if (smw old- > simple_mcnu.labci_suing ! = srow_new- > simple_menu.label_string) 
if (smw_ncw- > simple_menu.label_string - - NULL) /• Destroy. */ 

XtDcstroy WidgcKsmw_old- > simpie_mcnu.label); 
else if (smw_old- > simplc_mcnu.bbcl_string =« NULL) /• Create. */ 

Create Label(new); 
else { /* Change. */ 

Arg argsfl]; 

XtSctArg(args(0], XtNbbel, 6mw_new- > simple_mcnu.labcl_string); 
XtSeiVahi&s(smw > _ncw- > simplejnenu. label, args, ONE); 

> 

if (smw old- > simplc_mcnu.label_class ! = sraw_new- > simple_menu.labei_class) 
XL\ppWarning(XtWidgetToApplicationContext(new), 

"No Dynamic class change of the SimpleMenu Label."); 

if ((smw old- > simplc_mcnu.top_margin ! = smw jiewO simple jnenu.topjnargin) 

1 1 

1 1 

(smw_old-> simple_menu.bonom_margin ! = 

smw new- > simple_menu.bottom_margin) /* filler */ ) { 

layout = TRUE; 
ret val = TRUE: 
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if (layout) 

LayouKnew, NULL. NULL); 

retuxn(ret_val); 

} 

/* Function Name: SetValuesHook 

Description: To handle a special case, this is passed the 

* a r*w n * arguments. 

* Arguments: w • the menu widget 

* arglist • the argument list passed to XtSetValues. 

* num args - the number of args. 

* Returns: none 
•/ 

/• 

* If the user actually passed a width and height to the widget 

* then this MUST be used, rather than our newly calculated width and 

* height. 
•/ 

static Boolean 

SetValuesHcoWw, arglist, num_args) 
Widget w; 
ArgList arglist: 
Cardinal •num_args; 

{ 

register Cardinal i: 

Dimension width, height; . » 



width = w->core.width: 
height = w- > core.height; 
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for ( i - 0 ; i < •num_args ; i+ +) { 
if ( sirtq(arglist(i).name. XtNwidth) ) 

width = (Dimension) arglist(i]- value; 
if ( s;rcq(ajglist(i].name, XtNheight) ) 

beighi « (Dimension) axglist(i). value; 

} 

if ((width !» w->cort.width) 1 1 (height ! = w-> core. height)) 

MakeSetValuesRequest(w, width, height); 
retuin(FALSE); 

} 



• Geometry Management routines. 

• ............•/ 

/• Function Name: GeometryManager 

• Description: This is the SimpleMenu Widget's Geometry Manager. 

• Arguments: w - the Menu Entry making the request. 

• request • requested new geometry. 

• reply - the allowed geometry. 

• Returns: XtGeometry{Yes, No, Almost}. 
•'/ 

static XtGeomeiryResult 
GeometryManager(w, request, reply) 
Widget w; 

XtWidgetGeometry • request. * reply: 
{ 
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SimplcMcnuWidgct smw = (SimplcMcnuWidgct) XtParent(w); 
SmcObjea entry = (SmeObject) w; 
XtGtomcnyMask mode = request- > request_mode: 
XtGeometryResult answer; 
Dimension old_height. old_width; 

if ( !(mode & CWWidth) && !(mode & CWHeight) ) 
return(XtGeomerryNo); 

reply- > width = request- > width; 
reply- > height = request- > height; 

old width - entry- > rectangle. width; 
oldjieight - entry- >recttngle.height; 

Layout(w f &(reply- > width), &(reply- > height) ); 

/• 

• Since we are an override shell and have no parent there is no one to 

• ask to sec if this gcom change is okay, so I am just going to assume 

• we can do whatever we want. If you subclass be very careful with this 

• assumption, it could bite you. 

• Chris D. Peterson - Sept. 1989. 
•/ 

if ( (reply- > width = = request- > width) && 
(reply- > height request- > height) ) { 

if ( mode & XtCWQueryOnly ) { /♦ Actually perform the layout. */ 
entry- > rectangle, width = old_width: 
entry- > rectangle, height = oldjieight; 
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} 

else { 

Uyout<( Widget) smw, NULL. NULL); 

} 

answer = XtGeometryDone: 

} 

else { 

entry- > rcctangle.width = old_width; 
entry- > rccungle. height = old_height; 

if ( ((reply- > width = = request- > width) &&. !(mode & CWHeight)) 1 1 
((reply- > height - - request- > height) && !(mode & CWWidth)) 1 1 
((reply- > width == request- > width) &A 
(reply- > height = = request- > height)) ) 
answer — XtGeometryNo; 

else { 

answer = XtGeomctryAImost; 

reply- > requestjnode - 0; 

if (reply- > width ! = request- > width) 

reply- >request_mode | = CWWidOu 
if (reply- > height ! = request- > height) 

reply- > request jnode | = CWHeight; 

} 

} 

rerurc(answer); 

} 

/* Function Name: ChangeManaged 

* Description: caJled whenever a new child is managed. 

* Arguments: w - the simple menu widget. 

* Returns: none. 
•/ 
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static void 
ChangeManaged(w) 
Widget w; 
{ 

Uyoutfw, NULL, NULL); 

} 



• Global Action Routines. 

• These actions routines will be added to the application's 

• global action list. 

.......»..•....——•..•—•—•••••••/ 

/• Function Name: PositionMenuAction 

• Description: Positions the simple menu widget. 

• Arguments: w - a widget (no the simple menu widget.) 

• event - the event that caused this action. 

• params. numj>arams - parameters passed to the routine. 
» we expcn the name of the menu here. 

• Returns: none 
•/ 

/• ARGSUSED •/ 
static void 

PositioruMcnuActionCw, event, params. nuro_params) 

Widget w: 
XEvent • event; 
String * params; 
Cardinal • numjjarams: 
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{ 

Widget menu: 
XPoint loc; 

if (•num_params != 1) { 
char crror_buf[BUFSIZl; 
sprimf(cnor_buf. 

"Xaw - SimpleMenuWidget: position menu action expects only one", 
'parameter which is the name of the menu."); 
XtAppWarning(XtWidgetToApplicauonConiext(w), error J>uf); 

return; 

} 

if ( (menu = FindMenu(w, params(0])) » » NULL) { 
char crror_bufTBUFSIZ] ; 
spTintf(errorJ>uf, *%s '%$", 

"Xaw - SimpkMenu Widget: could not find menu named: params(0]); 
XiAppWainmg(XtWldgetToApplicaiionContext(w), errorjrof); 
return; 

} 

switch (event- > type) { 
case Button? ress: 
case fiuttonRciease: 

loc.x = event- > xbutton.x_root: 

loc.y * event- > xbunon.yroot; 

PositionMenu(menu. &Ioc); 

break: 
case EmerNotify: 
case LeaveNotify: 

loc.x = event- > xcrossing.xjnot: 

loc.y = event- > xcrossing.y_root: 
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PositionMemj(mcBii. &loc); 

break: 
case MoticnNotify: 
loc.x = event- >xmorion.x_root: 
loc.y = evetn->xmooon.y_rooi; 
PositionMemi(mexui, &loc); 

break: 
default: 

PosinonMeau(inenu, NULL); 
break; 

} 

} 



* Widget Action Routines. 



/• Function Name: Unhighlight 

• Description: Unhighlights current entry. 

• Arguments: w - the simple menu widget, 

• event • the event that caused this action. 

• params, numjarams - •• NOT USED •« 

• Returns: none 
•/ 

/• ARGSUSED •/ 
static void 

Unhighlightfw, event, params, numj)arams) 

Widget w: 
XEvera * event: 
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String • params; 
Cardinal * numj>arams; 

{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
SmeObjeci entry = smw- > simple jnenu.entry_set: 
SmeObjectClass class; 

if ( entry = = NULL) return; 

smw- > simple jnenj.entry_set = NULL; 

class = (SmeObjectClass) entry- > object. widget^c lass; 

(class- > $mc_class.unhighlight) ( (Widget) entry); 

Function Name: Highlight 
Description: Highlights current entry. 
Arguments: w - the simple menu widget 

event - the event thai caused this action, 
params, numjjarams - NOT USED 
Returns: none 

/• ARGSUSED •/ 
static void 

HighJight(w, event, params, nuxnj>arams) 
Widget w; 
XEvent • event; 
String * params: 
Cardinal * numj>arams: 

{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
SmeObjcct entry; 



• 
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SmeObjectClass class; 

if ( !XdsSensitivc(w) ) return; 



enrry = GetEvemEnny(w t event); 

if (enny = =* smw- > simplc_mcnu.cnrry_set) return; 

Unhighlight(w, event, params. num_params); 

if (enny == NULL) return; 

if ( !XdsScnskive( (Widget) enny)) { 

smw->simple_mcnu.enny_set «= NULL; 
return; 

> 

smw- > simpk_mrmi.cnny_sci = enny; 

class = (SmeObjectClass) entry- > object. widget_c lass; 

(class- >sme_cJass.to'ghlight) ( (Widget) entry); 

} 

/* Function Name: Notify 

* Description: Notify user of current entry. 

* Arguments: w • the simple menu widget 

* event • the event that caused this action. 

* params. num_params - NOT USED •* 

* Returns: none 
•/ 



/• ARGSUSED */ 
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static void 

Notify(w, event, params. oum_params) 
Widget w: 
XEvent • event: 
String * params: 
Cardinal • numjparams: 

{ 

SimpieMenuWidget $mw = (SimpieMenuWidget) w; 
SmeObject entry = smw- > simple_rnenu.enny_set; 
SmeObjectClass class; 

if ( (entry = = NULL) j | !XtIsSensirive((Widget) entry) ) return; 

class = (SmeObjectClass) entry- > object. widget_class; 
(class- > sme_das3.notify)( (Widget) entry ); 

} 

/• Function Name: Pull 

* Description: Determines action on basis of leave direction. 

* Arguments: w - the pull right menu widget 

* event • the Leave Window event that caused this action. 

* params, nmn_params * NOT USED 

* Returns: none 
•/ 

stauc void Pull(w, event, params, numj)arams) 

Widget w; 
XEvent 'event: 
String *params; 
Cardinal •nura_params: 
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{ 

PullRighiMenuWidget prws(PullRightMenuWidget)w; 
SmeObject entry = prw- > simpic_mcnu.crury_set: 
SmeObjectClass class; 



if ((enny = = NULL) 1 1 !XtbScnsiuve((Widgct)eniry))retiirh; 

if (event- > type! eLeaveNotify &£ event- > type! = Enter Notify) { 

XtAppError<XtWtdgeiToApplicauonComext(w), 
"pullO action should only be used with XCrossing events."); 

return: 

} 

if (None! = event- > xcrossing. sub window) return; 

if (event- > xcrossing.y < 0 1 1 evert- > xcrossing.y > prw- > core. height) { 

UphighUght(w t cvcnt,params,numj)arams); 

return: 

); 

if (event- > xcrossing. x < 0) { 

if (XtIsSubclass(XtParra(w),pu^ XtPopdown(w); 
letura; 

}; 

class = (SmeObjectClass)entry- > object. widget_class; 
if (event- > xcrossing.x > prw- > core. width &Jc 
XtIsSubclass<cntTy f smeBSBprObjectClass)) (class- > sme_class.nodfy)((Widget)encry); 
else Unhighlight(w f cvent t params.nuxn jarams); 

} 



/ 



Function Name: Execute 

Description: Determines notify action on basis of SmeObject. 
Arguments: w - the pull righi menu widget. 

event - the noufy-typc event that caused this action. 

params. num_params - *• NOT USED 
Returns: none 
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■/ 

static void Execwefwrcveitt, params, Dumj>aram5) 

Widget w; 
XEvcnt 'event; 
Siring *params; 
Cardinal *num_params; 

{ 

PullRighiMcnu Widget prw = (PulIRighiMcnu Widget)w; 
SmcObject enuy=pnv-> simpk_mcnu.eniTy_sei; 
SmeObjectClass class; 
Widget shell; 

DprintfCExecuteVn"); 

foi<shell « w:XOsSubclau(sheU,pullRigfaxMexuWidgetClass);sheU = XtParenKshell)) 

{ 

XawSimpicMesuClearActive£otry(shell); 
XtPopdown(shell); 

); - 

if 

((entry = = GciEvcniEmry(w,evcm))«SuSi(ciiny! = ^^JIi)&iXtIiScnsirivc<CWldgct)c^t^y)) { 

class =<SmeObjectClass)enay- > object.widget_class; 

if (XtlsSubclass(entry.smeBSBObjectClass)) 
(class- > sme_class.norify)((Widget)eiiny); 

}; 

} 



/ 
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* Public Functions. 

............................./ 

/* Function Name: XawPullRightMenuAddGlobalActions 

* Description: adds the global actions to the simple menu widget. 

* Arguments: app_con - the appcontext. 

* Returns: none. 
•/ 

void 

XawPullRightMcnuAddGlobalActions(app_con) 
XtAppContext app_con; 

{ 

Xdnitiali2eWidgetClass(pullRightM^ 
XmuCallInitializers( app_con ); 

} 

+ 

* Private Functions. 

/* Function Name: CreateLabcl 

* Description: Creates a the menu label. 

* Arguments: w - the smw widget, 
i * Returns: none. 

* Creates the label object and makes sure it is the first child in 

* in the list. 



SUBSTITUTE SHEET (RULE 26) 



WO 94/23385 



PCT/GB94/004T7 



- 304 - 

»/ 

siatic-void 
CreateLabel(w) 
Widget w; 
{ 

SimplcMenuWidget smw = (SirapleMenuWidget) w; 
register Widget * child, * next_child; 
register int i; 
Arg aigst2]; 

if ( (smw- > simple_menu.label_string = = NULL) j | 
(smw- > simple jncnu. label !- NULL) ) { 
char error_buflBUFSIZ]; 

sprintf(eTTOr_buf, "Xaw Simple Menu Widget: %s or %s, %s", 
"label string is NULL", "label already exists", 
"no label is being created."); 

XtAppWaming(XtWidgetToApplicationContcxt(w), error_buO; 

return; 

> 

XtSetArg(args(0], XtNlabel, smw-> siinplejnenu.bbel_string); 
XtSetArg(args(lJ, XtNjusnfy, XUustifyCenter); 
smw- > simple_menu. label = (SmeObject) 

XtCreateManagedWidgetCmenuLabcr . 

smw- > simple_menu.label_class, w, 

args, TWO); 

oext_child = NULL; 

for (child = smw->composite.children + smw- > composite. num_children, 
i = smw- > composite. num_children ; i > 0 ; i~, child-) { 



WO 94/23385 



PCT/GB54/00€T7 



- 305 - 

if (next_child ! = NULL) 
•next_child = "child; 
ncxt_child child; 

} 

•child = (Widget) smw- > simple jnenu. label; 

} 

/* Function Name: Layout 

Description: lays the menu entries out all nice and neat. 
*■ Arguments: w - See below (+ + +) 

• width_ret, height_ret - The returned width and 

• height values. 

• Returns: none. 
* 

• if width = = NULL 1 1 height - = NULL then it assumes the you do not care 

• about the return values, and just want a rclayout. 
* 

• if this is not the case then it will set widthjet and beightjret 

• to be width and height that the child would get if it were layed out 

• at this time. 

• + + + "w" can be the simple menu widget or any of its object children. 
*/ 

static void 

Layout(w, width_ret, heigm_ret) 
Widget w; 

Dimension *widtb_ret, *height_ret; 
{ 

SmeObject current_entry, *entry; 
SimpleMenuWidget saw; 
Dimension width, height; 
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Boolean dojayout = ((bcight_rei - 
Boolean aJlow_change_size; 
height = 0; 
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= NULL) ! ! (width_ret = = NULL)); 



if ( XtlsSubclass(w, puliRigbiMenuWidgetClass) ) { 
smw = (SimpleMenuWidget) w; 
current_entry = NULL; 

} 

else { 

smw - (SimpleMenuWidget) XtParent(w); 
current_entry = (SmeObject) w; 

) 

allow_change_size = (!XtIsRealized((Widget)smw) 1 1 
(smw- > shell.allow_shell_resize)); 

if ( smw- > simple_menu.menujieight ) 
height = smw- > core, height; 

else 

if (dojayout) { 

height = smw- > simple_menu.top_margin; 
ForAllChildxen(smw, entry) { 

if (!XtIsManaged( (Widget) *entry)) continue; 

if ( (smw- > simple_menu.rowjjeignt ! ■ 0) && 
(•entry != smw- > simple_menu. label) ) . 
(•entry)- > rectangle. height = smw- > simplejnenu.rowheight; 

(•entry)- > rectangle, y = height; 

(•entry)- > rectangle.x = 0; 

height + = (*entry)- > rectangle, height; 
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height + = smw«>simple_menu.bonom_margin; 

} 

else { 

if ((smw- > simple jnenu.rowjieight != 0) && 
(currem_entry != smw- >simple_menu. label) ) 
height = smw- > simple_menu.row_height; 

> 

if (smw->simple_menu.menu_width) 

width = smw- > core, width; 
else if ( allow_change_size ) 

width ■ GetMenuWidth((Widget) smw, (Widget) oirrent_entry); 

else 

width = smw- > core, width; 

if (do_layout) { 

ForAllChildren(smw, entry) 

if (XdsManaged( (Widget) *entry)) 
(♦entry)- > rectangle, width «= width; 

if (allow_change_size) 

MakeSetValuesRequest((Widget) smw, width, height); 

} 

else { 

*width_ret = width; 
if (height!* 0) 

»height_ret = height; 

} 

} 



/* 

* 



Function Name: AddPositionAction 

Description: Adds the XawPositionSimpleMenu action to the global 
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action lisi for this appcon. 
Arguments: app_con - the application context for this app. 

data - NOT USED. 
Returns: none. 

•/ 



/• ARGSUSED */ v 
static void 

AddPositionAction(app_con. data) 
XiAppContcxt app_con; 
caddrj data; 

{ 

static XtActionsRec pos_actionD " { 

{ "XawPositionSimpleMenu", PositionMenuAction }, 

}; 

XtAppAddActions(app_con, pos_action, XtNumbcr(pos_action)); 

} 

/» Function Name: FindMenu 

Description: Find the menu give a name and reference widget. 
Arguments: widget - reference widget. 

• name - the menu widget's name. 

• Returns: the menu widget or NULL. 
»/ 

static Widget 
FindMenu(widget, name) 
Widget widget; 
String name; 
{ 

register Widget w, menu; 
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for ( w = widget ; w ! = NULL ; w = XtParent(w) ) 
if ( (menu = XtNameToWidget(w. name)) != NULL ) 
return(menu): 
rerurn(NULL); 

} 

/* Function Name: PositionMenu 

* Description: Places the menu 

* Ajguraems: w - the simple menu widget. 

* location - a pointer the the position or NULL. 

* Returns: none. 
*/ 

static void 

PositionMenu(w, location) 
Widget w; 
XPoint * location; 

{ 

SimpleMenu Widget smw = (SimpleMenu Widget) w; 

SmeObject entry; 

XPoint I joint; 

static void MoveMenu(); 

if (location « NULL) { 
Window junkl,junk2; 
int rootje, rocrtj, junkX f junkY; 
unsigned int junkM; 

location » Arpoint; 

if (XQueryPointer(XtDisplay(w) f XtWindow(w), &junkl, &junk2 t 

&root_x, &rootj\ &junkX, &junkY, &junkM) == FALSE) { 
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char erroMmflBUFSlZ]; 

sprinrf(error_buf, "%s %s", "Xaw - SimpleMenu Widget:". 

"Could not find location of mouse pointer"); 
XtAppWaming(XtWidgctToApplicationContext(w), error_buf); 

return; 

} 

location- > x = (short) root_x; 
location- >y - (short) rootjr; 

} 

• The width will not be correct unless it is realized. 
•/ 

XtRealizeWidget(w); 

location- >x -= (Position) w-> core. width/2; 

if (smw- > s imp le_me nu . popup_entry = = NULL) 
entry = smw- > simplejnenu. label; 

else 

entry = smw- > simple_menu.popup_cntry; 

if (entry ! = NULL) 

location- > y - - entry- > rectangle.y + entry- > rectangle.height/2; 

MoveMenu(w, (Position) location- >x. (Position) location- >y); 

> 

/* Function Name: MoveMenu 

* Description: Actually moves the menu, may force it to 

• to be fully visable if menu_on_screen is TRUE. 
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» Arguments: w - the simple menu widget. 

» x, y - the current location of the widget. 

* Returns: none 

•/ 

static void 

MoveMenu(w, x, y) 
Widget w; 
Position x, y; 

{ 

Arg arglisi(2]; 
Cardinal num_args « 0; 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 

if (smw- > simple_menu.menu_on_screen) { 

int width « w-> core. width + 2 * w- > core.border_width; 
int height « w-> core, height + 2 * w->core.border - width; 

if(x<0) 
x = 0; 
else { 

int scr_width = WidthOfScrecn(XtScreen(w)); 
if (x + width > scr_width) 
x = scr_width - width; 

} 

if (y < 0) 
y * 0; 
else { 

int scr_beight = HeightOfScreen(XtScreen(w)); 
if (y + height > scr_height) 
y = scrjieight - height; 
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} 

} 

XiSeiAig(aiglist[num_args], XtNx, x); num_args++; 
XiSeiAig(aiglist[nuni_args] 1 XiNy, y); num_args+ + ; 
XtSctValucs(w, arglist, numjirgs); 

) 

/" Function Name: ChangeCursorOnGrab 

* Description: Changes the cursor on the active grab to the one 

* specified in out resource list. 

* Arguments: w - the widget. 

junk, garbage - NOT USED **. 

* Returns: None. 
*/ 

/• ARGSUSED •/ 
static void 

ChangeCursorOnGrab(w, junk, garbage) 
Widget w; 

caddrj junk, garbage; 
{ 

SimpleMenu Widget smw = (SimpleMenuWidget) w; 



/* 

» The event mask here is what is currently in the MIT implementation. 

* There really needs to be a way to get the value of the mask out 

* of the toolkit (CDP 5/26/89). 
•/ 

XChangeActivePointerGrab(XtDisplay(w), ButionPressMask | BunonReleaseMask, 
smw- > s imple_mcnu. cursor, CurrentTime); 
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) 

/» Function Name: MakeSetValuesRequest 

Descripiion: Makes a (possibly recursive) call to SetValues, 

* 1 take great pains to not go into an infinite loop. 

* Arguments: w - the simple menu widget. 

* width, height - the size of the ask for. 

* Returns: none 
*/ 

static void 

MakeSetValuesRequest(w, width, height) 
Widget w; 

Dimension width, height; 
{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
Arg axglist[2]; 

Cardinal num_args = (Cardinal) 0; 

if ( !smw- > sirnple_rnenu.recursive_set_values ) { 

if ( (smw- > core. width != width) 1 1 (smw- > core. height 1= height) ) { 
smw- > simple_menu.recursive_set_vaJues = TRUE; 
XtSetAig(arglist[num_aigs], XtNwidth, width); num_args++; 
XtSetAig(arglist[num_args], XtNheight, height); num_args++; 
XtSetValues(w, axglist, num_args); 

} 

else if (XtIsRealized( (Widget) smw)) 

Redisplay((Widget) smw, (XEvent *) NULL, (Region) NULL); 

} 

smw- > simple jnenu.recursive_set_vatoes = FALSE; 

} 
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/• Function Name: GetMenuWidth 

* Description: Sets the length of the widest entry in pixels. 
» Arguments: w - the simple menu widget. 

• Returns: width of menu. 
*/ 

static Dimension 
GetMenuWidth(w, w_ent) 
Widget w, w_ent; 
{ 

SmeObject cur_emry = (SmeObject) w_ent; 
SimpleMcnuWidget smw = (SimpleMemiWidget) w: 
Dimension width, widest = (Dimension) 0; 
SmeObject * entry; 

if ( smw- > simple jnenu.menu_width ) 
return(smw- > core, width); 

ForAUChildren(smw, entry) { 
XtWidgetGeomeoy preferred; 

if (!XtlsManaged( (Widget) 'entry)) continue; 

if (*entry ! = cur_entry) { 

XtQueryGeometry(*entiy, NULL, &preferred); 

if (prefened.request_mode & CWWidth) 
width = preferred, width; 

else 

width «= (*cntry)->rectangle.width; 

} 

else 
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width « (•entry)- > rectangle. width; 

if ( width > widest ) 
widest = width; 

} 

return( widest); 

} 

/* Function Name: GetMenuHeight 

* Description: Sets the length of the widest entry in pixels. 

* Arguments: w • the simple menu widget. 

* Returns: width of menu. 
•/ 



static Dimension 
GetMenuHeigbt(w) 
Widget w; 

{ 

SimplcMenu Widget smw = (SimpleMenuWidget) w; 
SmeObject * entry; 
Dimension height; 

if (smw- > s imple_menu . menu_bt ight) 
return(smw- > core.height); 

height = smw- > simple jnenu.topjnargin + smw- > simple jnenu.bonomjnargin; 

if (smw- > simple jnenu.rowjieight ■ = 0) 
ForAllGiildren(smw, entry) 

if (XtlsManaged ((Widget) *entry)) 

height += (•entry)- > rectangle, height; 



cuoctjtiitc cucrr fRin p 9fn 
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elsc 

height +- smw->simple_menu.row_height " sm\v-> composite. num_cbildren; 
return(height); 

} 

/* Function Name: GetEventEntry 

* Descripiion: Gets an entry given an event that has X and Y coords. 

* Arguments: w - the simple menu widget. 

* event - the event. 

* Returns: the entry that this point is in. 
•/ 

static SmeObject 
GetEventEnny(w f event) 
Widget w; 
XEvent * event; 

{ 

Position xjoc, yjoc; 

SimplcMenuWidget smw = (SimpleMenuWidget) w; 
SmeObject * entry; 

switch (event- > type) { 
case MotionNotify: 

xjoc = event- >xmotion.x; 

yjoc = event- >xmotion.y; 

break; 
case EnterNotify: 
case LeaveNotify: 

xjoc = event- >xcrossing.x; 

yjoc = event- >xcrossing.y; 

break; 
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case BunonPrtss: 
case ButtonRelease: 

x loc = event- >xbunon.x; 

y loc = event- >xbunon.y; 

break; 
default: 

XtAppError(XtWidgetToApplicationContext(w), 

"Unknown event type in GetEventEntry ()."); 

break; 

} 

if ( (x loc < 0) 1 1 (xjoc > = smw-> core. width) 1 1 (yjoc < 0) 1 1 
(y loc > = smw->core.beight) ) 
return(NULL); 

ForA]lChildren(smw, entry) { 

if (IXtlsManaged ((Widget) •entry)) continue; 

if ( ((*entry)- > rectangle.y < yjoc) && 

((•entry)- >rectangle.y + (•entry)- > rectangle.height > yjoc) ) 
if ( *entry = = smw->simple_menu. label ) 

return(NULL); /' cannot select the label. */ 

else 

return(*entry); 

} 

return(NUIJL); 

} 
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source/Select.c 
/* 

• Selection from lisx widget 



^include "../include/xwave.h" 

void Select(w, closure, calljiata) 

Widget w; 

caddr_t closure, calljiata; 

{ 

Selection sel - (Selection)closure; 

Widget buoon= FindWidgct(sel- > button, w), 

shell = ShellWidgetfsel- > name.bunon,SW_below,NULL,NULL), 
form = Format Widgetfseljorm", shell), list_widget, widgets [3]; 
String *list=(sel- > list_proc)0; 
Formltem itemsD={ 

{"sel_cancel", "close" .O.O.FWjcon.NULL}, 
{"selJaber,(String)sel- > action_name,l,O.FW_label,NULL}, 
{ "sel_view" ,NULL,0,2,FW_view,NULL} , 

}; 

XtCaJlbackRec list_caJlsQ = { 
{Destroy , (caddr j)shell } , 
{sel- > action j)roc,sel- > action_closure}, 
{NULL,NULL}, 
.}, callbacks!] = { 
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{Destroy, (caddrj)shell}, 
{NULL,NULL}, 

}; 

Arg args[l]; 

FillForm(form,THREE,iiems,widgcis,callbacks); 
XiSetAjg(aigs[0] .XtNlist.list); 

list widget=XtCreateManagedWidget( ,, selJist",lisiWidgctClass,wjdgcts[2],args,ONE); 
XiAddCallbacks(lisi_widgei.XiNcallback,lisrcaJls); 
XtPopup(shell.XtGrabExclusive); 

} 
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source/SmeBSBpr.c 



#\f ( !defined(lint) &.&. !defined(SABER) ) 

static char Xrcsid[] = "SXConsonium: SmeBSB.c.v 1.9 89/12/13 15:42:48 kit Exp $"; 
Aendif 

/* 

• Copyright 1989 Massachusetts Institute of Technology 

* 

• Permission to use, copy, modify, distribute, and sell this software and its 

• documentation for any purpose is hereby granted without fee, provided that 

• the above copyright notice appear in all copies and that both that 

• copyright notice and this permission notice appear in supporting 

• documentation, and that the name of M.I.T. not be used in advertising or 

• publicity pertaining to distribution of the software without specific, 

• written prior permission. M.I.T. makes no representations about the 

• suitability of this software for any purpose. It is provided "as is" 

• without express or implied warranty. 
• 

• M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

• IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

• BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

• WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, 
WHETHER IN AN ACTION 

• OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

• CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
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•/ 
I 9 

• SmejBSBpr.c - Source code file for BSB pull-right Menu Entry object. 
•/ 

^include <stdio.h> 
include <Xll/IntrinsicP.h> 
include <Xll/StringDefs.h> 

#include <X11/Xmu/Drawing.h> 

^include <X11/Xaw/Xawlnit.h> 
#include <Xll/Xaw/SimpleMenu.h> 
^include "SmeBSBprP.h" 
^include <X11/Xaw/Cardinals.h> 

^define ONE_HUNDRED 100 

#define offset(ficld) XtOffset(SmeBSBprObject, sme_bsb. field) 

static XtResource resources!] = { 
{XtNlabel, XtCLabel, XtRString, si2eof(String), 

offset(labcl), XlRString, NULL}, 
{XtNvertSpace, XtCVcrtSpacc, XtRlnt, sizeof(int), 

offset(ven_space), XtRImmediate, (caddrj) 25}, 
{XtNleftBitmap, XtCLeftBitmap, XtRPixmap, sizeof(Pixmap), 

offset(left_bitmap), XtRImmediate, (caddr_t)None}, 
{XtNjustify, XtCJustity, XtRJustity, sizeof(XtJustify), 

offsetOustify), XtRImmediate, (caddrj) XtfustifyLeft}, 
{XtNrightBitmap, XtCRigbtBitmap, XtRPixmap, sizeof(Pixmap), 
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offsct(rightj)itmap), XtRImmediate, (caddr_t)None}, 
{XtNleftMargin, XtCHoruontaLMaigins. XtRDimension, si2eof(Dimension). 

offset(leftjnargin), XtRImmediate, (caddrj) 4}, 
{XtNrightMaigin, XiCHorizonialMargins, XtRDimension, sizeof(Dimension), 

offset(right_margin), XtRImmediate, (caddrj) 4}, 
{XtN foreground. XtCForeground, XtRPixel, sizeof(Pixel), 

offset(foreground), XtRString, "XtDefaultForeground"}, 
{XtNfont, XtCFont, XtRFontSmict, si2eof(XFontStruct *), 

offset(font), XtRString, "XtDefaultFont"}, 
{XtNmenuName, XtCMenuName, XtRString, sizeof (String), 
offset(roenu_name), XtRString, (caddrj)"menu"}, 

}; 

#undef offset 
/* 

* Semi Public function definitions. 
*/ 

static void RedisplayO, DestroyO, InitiaJizeO, FlipColorsO, PopupMenuO; 

static void ClassInitiaJizeO; 

static Boolean SetVaJuesO: 

stauc XtGeoroetryResult QueryGeometryO; 

/• 

* Private Function Definitions. 
*/ 

static void GetDefaultSize(), DrawBitmagsO, GetBitmapInfoO; 
static void CreateGCsO. DestroyGCsO; 

^define superclass (&smeClassRec) 
SmeBSBprClassRec smeBSBprClassRec ■ { 
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{ 

/» superclass •/ (WidgetClass) superclass, 
/• class name */ "SmeBSBpr", 

size */ sizeof(SmeBSBprRec), 

/» dass_initializer V Classlnitialize, 
/* class j)art_initialize*/ NULL, 
/* Class init'ed */ FALSE, 
/* initialize *' Initialize, 
/♦ initialize_hook */ NULL, 
/• realize •/ NULL, 

/* actions */ NULL, 

/* num_aciions */ ZERO, 
/* resources */ resources, 

/• resource count •/ XtNurhber(rcsources), 
/* xrm_class */ NULLQUARK, 

/* compress_motion */ FALSE, 
/• compress_exposure */ FALSE, 
/* comprcss_enterieave*/ FALSE, 
/* visible_intercst •/ FALSE, 
/* destroy */ Destroy, 

I* resize */ NULL, 

/* expose */ Redisplay, 

/* set_values •/ SetValues, 
/* set_values_hook */ NULL, 
/* set valuesjdmost */ XtlnhcritSetValuesAlmost, 
/* get_values_hook */ NULL, 
/* accept_focus */ NULL, 
/» intrinsics version •/ XtVenton, 
/* callback offsets */ NULL, 
/* tmjable */ NULL, 

/* query^eomeny */ QueryGeometry, 

/* display_accelerator*/ NULL, 
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/" extension •/ NULL 

}.{ 

/* Menu-Entry- Fields •/ 

/* highlight */ FlipColors. 
/• unhighJight */ FlipColors, 
/• notify •/ PopupMenu, 
/• extension •/ NULL 

}. { 

/• BSB pull-right Menu entry Fields •/ 
/• extension •/ NULL 

} 

>; 

WidgetClass smeBSBprObjectClass = (WidgetClass) &smeBSBprClassRec; 



* Semi-Public Functions. 

/* Function Name: Classlnitialize 

* Description: Initializes the SmeBSBprObject. 

* Arguments: none. 

* Returns: none. 



static void 

ClassInitializeO 

{ 
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XawlnitializeWidgetSet(); 

XiAddConvener( XtRString, XtRJustify, XmuCvtStringToJusiify, NULL, 0 ); 



Function Name: Initialize 
Description: Initializes the simple menu widget 
Arguments: request - the widget requested by the argument list, 
new - the new widget with both resource and non 
resource values. 

Returns: none. 



/* ARGSUSED */ 
static void 

Initialize(request, new) 
Widget request, new; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) new; 

if (entry- > smejjsb.label - = NULL) 
entry- > smejjsb.label = XtName(new); 

else 

entry- > sme_bsb. label « XtNewString( entry- > smejjsb.label ); 

/* Xaw bug - bitmap initialization now performed */ 
if (entry- > sroe_bsb.left_bitmap != None) GetBitmaplnfo (entry, TRUE); 
if (entry- > sme_bsb.right_bitmap != None) GetBitmaplnfo(entry, FALSE); 

CreateGCs(new); 

GetDefaultSize(new, &(entry->rectangle.widtb),&(entry-> rectangle. height)); 

} 



WO 94/23385 



PCT/GB94/WKT7 



- 326 - 

/• Function Name: Destroy 

Description: Called at destroy time, cleans up. 
Arguments: w - the simple menu widget. 
• Returns: none. 
•/ 



static void 
Destroy(w) 
Widget w; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
DestroyGCs(w); 

if (entry- > smejwb.label ! - XtNamc(w)) 
XtFree(entry- > sme Jjsb.label); 

} 

/* Function Name: Redisplay 

Description: Redisplays the contents of the widget. 

• Arguments: w - the simple menu widget. 

• event - the X event that caused this redisplay. 

• region - the region the needs to be repainted. 

• Returns: none. 
•/ 

/• ARGSUSED •/ 
static void 

Redisplays, event, region) 
Widget w; 
XEvent * event; 
Region region; 

{ 
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GC gc; 

SraeBSBprObject entry = (SraeBSBprObject) w; 
int font_asccnt, font_descent, y_loc; 

entry- >sme_bsb.set_values_area_cleared = FALSE; 

font ascent = entry- >sme_bsb. font- > raax_bounds. ascent; 

font_descent = entry- > sme_bsb.font- > raax_bounds. descent; 

y_loc = entry- > rectangle, y; 

if (XtlsSensitive(w) &£ XtIsSensitive( XtParent(w) ) ) { 

if ( w = = XawSimpleMenuGetActiveEntiy(XtParent(w))) { 
XPUlRectangle(XtDisplayOfObject(w), XtWindowOfObject(w), 
entry- > sme_bsb.norm _gc, 0, y_loc, 
(unsigned int) entry- > rectangle. width, 
(unsigned int) entry- > rectangle. height); 
gc = entry- > smc_bsb.rcv _gc; 

} 

else 

gc = entry- > srne_bsb.nonn_gc; 

} 

else 

gc = entry- > sme_bsb.nonn_gray_gc; 

if (entry- > sine J)sb.label != NULL) { 

int x Joe « entry- >srne_bsb.Ieft_n£argin; 
int len = strlen(entry- > sme^bsb.label); 
char * label = entry- > sine_bsb.label; 

switch(entry->smej>sb justify) { 
int width, t_width; 
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case XtJustifyCcnter: 

t width = XTextWidth(entry->sme_bsb.font, label, len); 

width = entry- > rectangle. width - (entry- >sme_bsb.left_margin + 

entry- > sme_bsb.right_rnargin); 

xjoc + = (width - t_widih)/2; 

break; 
case XtJustifyRigbt: 

t width = XTextWidth(entry->srae_bsb.font, label, len); 

x loc = entry- > rectangle. width - (entry- >sme_bsb. right jnargin H 

t_width); 

break; 
case XtfustifyLeft: 
default: 

break; 

} 

yjoc + = (entry- > rectangle. height - 

(font_ascent + font_descent)) / 2 + font_ascent; 

XDrawString(XtDisplayOfObject(w), XtWindowOfObject(w), gc, 
xjoc, yjoc. label, len); 

} 

DrawBitmaps(w, gc); 

} 



Function Name: SetValues 

Description: Relayout the menu when one of the resources is changed. 
Arguments: current - current state of the widget. 

request - what was requested. 

new - what the widget will become. 
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• Returns: none 
*/ 

.'* ARGSUSED •/ 
static Boolean 

SetValues(current, request, new) 
Widget current, request, new; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) new; 
SmeBSBprObject old_entry = (SmeBSBprObject) current; 
Boolean ret_val = FALSE; 

if (old_entry- > sme_bsb.label ! - entry- > sme_bsb. label) { 
if (old_entry-> sme_bsb.label != XtName( new ) ) 
XtFree( (char *) oldenoy- > sme_bsb.label ); 

if (entry- > sme_bsb .label ! = XtName(new) ) 

entry- > sme_bsb. label = XtNewString( entry- > smej>sb.label ); 

ret_val - True; 

} 

if (entry- > rectangle.sensitive != old_entry- > rectangle. sensiti ve ) 
ret_val « TRUE; 

if (entry- > sme_bsb.left_bitmap ! = old_entry- > sme_bsb.left_bitmap) { 
GetBitmapInfcKnew, TRUE); 
ret_val = TRUE; 

} 

if (entry- >sme>b.rightj)itmap !« old_entry->sme_bsb.right.bitmap) { 
GetBitmaplnfo(new, FALSE); 
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ret_val = TRUE; 

} 

if ( (old_cntry->sme_bsb.font != entry- > smc_bsb.font) j j 

(old entry- > sme_bsb. foreground ! = entry- >sme_bsb. foreground) ) { 
DestroyGCs(current) ; 
CreateGCs(new); 
ret_val = TRUE; 

} 

if (ret_val) { 

GetDcfaultSi2e(new, 

&(cntry- > rectangle. width), &(cntry- > rectangle.height)); 
entry- > sme_bsb.set_values_area_cleared = TRUE; 

} 

return(ret_val); 

} 

/* Function Name: QueryGeometry. 

* Description: Returns the preferred geometry for this widget. 

* Arguments: w - the menu entry object. 

* itended, rerum_val - the intended and return geometry info. 

* Returns: A Geometry Result. 

* See the Intrinsics manual for details on what this function is for. 

* I just return the height and width of the label plus the margins. 
*/ 

static XtGeometryResult 
QueryGeometry(w, intended, returnjval) 
Widget w; 
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XtWidgetGeometry •intended, »return_val; 
{ 

SmeBSBprObjcct entry = (SmeBSBprObject) w; 
Dimension width, height; 
XtGeometryResult ret_val = XtGeometryYes; 
XtGeometryMask mode = intended- > requestjnode; 

GetDefaultSize(w, &width, &height ); 

if ( ((mode & CWWidth) && (intended- > width != width)) 1 1 
!(mode & CWWidth) ) { 
retum_val->request_mode | = CWWidth; 
return_val-> width ■ width; 
ret_val = XtGcomctry Almost; 

} 

if ( ((mode & CWHeight) Sc& (intended- > height !« height)) 1 1 
!(mode & CWHeight) ) { 
rerurn_val-> requestjnode | = CWHeight; 
return_val-> height = height; 
ret val = XtGeometry Almost; 

} 

if (ret_val = = XtGeometry Almost) { 
mode = return_val- > request_mode; 

if ( ((mode & CWWidth) && (width •- 
((mode & CWHeight) && (height 
return(XtGeometryNo); 

} 

rerurn(ret_val); 



= entry- > rectangle. width)) && 
= = entry- > rectangle. height)) ) 
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} 

/• Function Name: FlipColors 

Descriprion: Inven ihe colors of the current entry. 

* Arguments: w - the bsb menu entry widget. 

* Returns: none. 
•/ 

static void 
FlipColors(w) 
Widget w; 
{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
if (entry- > sme_bsb.set_vaJues_area_cleared) return; 

XFUlRectanglc(XtDisplayOfObject(w), XtWindowOfObjcct(w), 

entry- >smej)sb. invert _gc, 0, (int) entry- > rectangle.y, 
(unsigned int) entry- > rectangle. width, 
(unsigned int) entry- > rectangle.beigbt); 

} 

/ * ••••••• 

* Private Functions. 

• •••••••/ 

/♦ Function Name: GetDefaultSize 

* Description: Calculates the Default (preferred) size of 

* this menu entry. 

* Arguments: w - the menu entry widget. 
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* width, height - default sizes (RETURNED). 

* Returns: none. 
•/ 

static void 

GetDefaultSize(w, width, height) 
Widget w; 

Dimension * width, * height; 
{ 

SmeBSBprObject entry * (SmeBSBprObject) w; 

if (entry- > sme_bsb.label = = NULL) 
•width = 0; 

else 

•width = XTextWidth(entry- > sme_bsb.font, entry- >sme_bsb.label, 
sttlen(entry- > sme_bsb.label)); 

•width += entry- > sme_bsb.left_margin + entry- > sn*_bsb.rightjnargin; 

•height = (entry- > sme_bsb.font- > maxjjounds.ascent + 
entry- > sme_bsb.font- > tnaxjwunds. descent); 

•height = ("height ♦ ( ONE_HUNDRED + 

entry- >sme_bsb.ven_space )) / ONE_HUNDRED; 

} 

/* Function Name: DrawBitmaps 

* Description: Draws left and right bitmaps. 

* Arguments: w - the simple menu widget. 

* gc - graphics context to use for drawing. 

* Returns: none 
*/ 
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static void 

DrawBitmaps(w, gc) 
Widget w; 
GC gc; 
{ 

int xjoc, yjoc; 

SmeBSBprObject entry = (SmeBSBprObject) w; 

if ( (entry- > sme_bsb.leftJ)iDnap = = None) && 

(entry- >sme_bsb.rightj)itmap == None) ) return; 

/• 

* Draw Left Bitmap. 
*/ 

y loc = entry- >rectangle.y + (entry- > rectangle.height • 

entry- > sme_bsb.left_binnap_bejght) / 2; 

if (entry- > sme_bsb.left_bitmap ! - None) { 
x loc = (entry- > sme_bsb.left_margin - 

entry- > smej>sb.left_bitmap_width) / 2; 
XCopyPlane(XtDispUyOfObject(w), entry- > sme_bsb.left.bitmap, 
XtWindowOfObject(w), gc, 0, 0, 
entry- > sme_bsb.left_bitmap_width, 
entry- > sme_bsb.left_bitmap_height, xjoc, yjoc, 1); 

} 
I* 

• Draw Right Bitmap. 
•/ 

yjoc = entry- >rectangle.y + (entry- > rectangle.height - /* Xaw bug - yjoc 
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calculated from right_bitmap data */ 

eDtry->sme_bsb.right_biDnap_hcight) / 2; 

if (entry- >sme_bsb.rigbt_bitniap != None) { 
x loc = entry- > recungle.width - (entry- > sme_bsb. rig ht_maxg in + /* Xaw bug - + 

rather than - sign */ 

entry- >smej>sb. right J)itmap_width) / 2; 
XCopyPlane(XtDisplayOfObject(w), entry- > sme_bsb.right_bitmap, 
XtWindowOfObject(w), gc, 0, 0, 
entry- > sme J*b.right J>itmap_widtn, 
entry- > srae_bsb.right_bitmapjieight, xjoc, y_loc, 1); 

} 

> 

/* Function Name: GetBitraapInfo 

* Description: Gets the bitmap information from either of the bitmaps. 

* Arguments: w - the bsb menu entry widget. 

* isjeft - TRUE if we are testing left bitmap, 

» FALSE if we are testing the right bitmap. 

* Returns: none 
•/ 

static void 

GetBitmapInfo(w, isjeft) 
Widget w; 
Boolean isjeft; 

{ 

SmeBSBprObject entry - (SmeBSBprObject) w; 
unsigned int depth, bw; 
Window root; 
intx, y; 

unsigned int width, height; 
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char buf[BUFSIZl; 

if (isjeft) { 

if (entry- > sme_bsb.left.bitmap ! = None) { 
if (!XGetGeometry(XlI)isplayOfObject(w), 

entry- > sme_bsb.lefi_bitmap, &root, 
&x, &y, &width, &heigbt, &bw, &depth)) { 
sprintfOuf, "SmeBSB Object: %s %s \"%s\V. 'Could not", 
"get Left Bitmap geometry information for menu entry 
XtName(w)); 

XtAppEnor(XtWidgetToApplicarionContext(w), buf); 

} 

. if (depth ! = 1) { 

sprintf(buf, "SmeBSB Object: %sV%s\'%s.\ 
"Left Bitmap of entry ", 
XtName(w), " is not one bh deep."); 

XtAppError(XtWidgetToApplicarionContext(w), buf); 

} 

entry- > sme_bsb.left_bitmap_widtb = (Dimension) width; 
entry- > sme_bsb.left_bitmap_heigbt = (Dimension) height; 

} 

} 

else if (entry- > sme_bsb.righi_bitmap ! = None) { 
if (!XGetGcometry(XtDisplayOfObject(w), 

entry- > sme_bsb.right_bhmap, &root, 
&x, &y, &width, Aheight, &bw, Adepth)) { 
sprintffbuf, "SmeBSB Object: %s %$ \"%s\V. 'Could not", 

"get Right Bitmap geometry information for menu entry ", 
XtName(w)); 

XtAppEnor(XtWidgetToApplicationCoiitext(w), buf); 

} . 

if (depth != 1) { 
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sprimf(buf, "SmeBSB Object: %s \"%s\ M %s.", 

•Right Bitmap of entry XtName(w), 

• is not one bit deep."); 
XiAppErTor(XtWidgetToApplicationContext(w), buO; 

} 

entry- >sme_bsb.right_bimiap_width = (Dimension) width; 
entry- > sme_bsb.right_bitmap_beight = (Dimension) height; 

} 

} 

/* Function Name: CreateGCs 

• Description: Creates all gc's for the simple menu widget 

• Arguments: w - the simple menu widget. 

• Returns: none. 
•/ 



static void 
CreateGCs(w) 
Widget w; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
XGCValues values; 
XtGCMask mask; 

values.foregTound - XtParent(w)->core.backgroundj)ixel; 
values. background = entry- > sme_bsb. foreground; 
values, font = entry- >sme_bsb.font-> fid; 
values. graphics_exposures = FALSE; 

mask = GCForeground | GCBackground | GCFont | GCGraphicsExposures; 
entry- >sme_bsb.rev _gc = XtGetGC(w, mask, Avalues); 

values, foreground = entry- > sme_bsb.foreground; 
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valucs.background = XtParent(w)- > core.background_pixel; 
entry- > smc_bsb.norm_gc = XtGctGC(w, mask, Rvalues); 

values. fill_style = FillTiled; 

values.tile = XmuCreateStippledPixmap(XtScreenOfObject(w), 

intry- > sme_bsb. foreground, 
XtPartnt(w)- > core.background_pixel, 
XtParent(w)- > core, depth); 

values. graphics_exposures « FALSE; 

mask ! = GCTile | GCFillStyle; 

entry- >sme>b.norm _gray_gc = XtGetGC(w, mask, &values); 

values. foreground A = values. background; 
values, background = 0; 
values, function = GXxor; 

mask = GCForeground | GCBackgTOund | GCGraphicsExposuxes | GCFuncrion; 
entry- >smej>sb.invert_gc = XtGetGC(w, mask, & values); 

} 

/* Function Name: DestroyGCs 

Description: Removes all gc's for the simple menu widget. 

• Arguments: w - the simple menu widget. 

* Returns: none. 
•/ 

static void 
DestroyGCs(w) 
Widget w; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
XtReleaseGC(w, entry- > sme_bsb.nonnjc); 



WO 94/223S5 



PCT/GW4/00677 



- 339 - 

XtRcleaseGQw, entry- > sme_bsb.norro_gray_gc); 
XLRc)cascGC(w, entry- > sme_bsb.rev_gc); 
XtReleaseGC(w, entry- > sme_bsb.invert_gc); 

} ' 
#ifdef apollo 

/• 

♦ The apollo compiler that we have optomizes out my code for 

♦ FlipColorsO since it is static, and no one executes it in this 
•file. 1 am setting the function pointer into the class structure so 

* that it can be called by my parent who will tell me to when to 

* highlight and unhighlight. 
♦/ 

void _XawSmeBSBApolloHack 0 
{ 

FlipColorsO; 

} 

#endif /* apollo •/ 

/• Hacked copy of PopupMenu from MenuBunon widget to replace XtlnheritNotify •/ 



static void 

PopupMenu(w, event, params, num_params) 
Widget w; 
XEvent * event; 
String * params; 
Cardinal * num_params; 

{ 

SmeBSBprObject mbw = (SmeBSBprObject) w; 
Widget menu, temp; 
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Arg arglist[2]; 
Cardinal num_args; 

int menu_x, mcnu_v, menu_width. menu_height, bunon_width, bunon_height; 
Position bunon_x. bunon_y; 

temp = XtPaxent(w); /" Shell not menu entry is parent of menu •/ 

while(temp != NULL) { 
menu = XtNameToWidget(temp, mbw->sme_bsb.menu_name); 

if (menu = = NULL) 

temp = XtParent(temp); 
else 

break; 

} ' ' 

if (menu = = NULL) { 
char error_bufTBUFSIZ]; 
sprinrf(error_buf. "MenuBunon: %s %$.", 

"Could not find menu widget named", mbw- > sme_bsb.mcnu_name); 
XtAppWarning(XtWidgetToApplicationContext(w), errorJ>uf); 

return; 

) 

if (!XtlsRealized(menu)) 
XtRealizeWidget(menu) ; 

menu width = menu- > core. width + 2 * menu- > core. border_width; 
button width = w-> core. width + 2 * w->core.border_width; 
burton height = w-> core. height + 2 • w->core.border_width; 

menu height = menu- > core .height + 2 * menu- > core.borderjvidth; 

XtTranslateCoords(w, 0, 0, &buttonx, &bunon_y); 
menu x = buttonx + buttonjvidth; 
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menuj' = bunon_y; 

if (menu_x < 0) 

menu_x = 0; 
else { 

int scr_width = WidthOfScreen(XtScreen(menu)); 
if (menujc + mcnu_width > scr_width) 
menu_x = scr_widih - menujvidth; 

} 

if (menu_y < 0) 

menujr = 0; 
else { 

int scr_height = HeigniOfScreen(XtScrcen<menu)); 
if (menu j + menu_height > scr_height) 
menu_> = scr_height - menujieignt; 

} 

num_args = 0; 

XtSetArg(arglist[num_args], XtNx, menux); nuinargs++; 
XtSetAig(arglist(num_args], XtNy, menu_y); numargs++; 
XtSetVahies(menu, arglist, num_args); 

XtPopupSpringLoaded(menu); 

> 
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source/Siorage.c 



Routines to allow video frames to be stored in memory 

or on disk: NewFrame, GetFrame, SaveFrame, FreeFrame. SaveHeader. 

CopyHeader. 
•/ 

^include "../include/xwave.h" 

extern FILE *zropenO; 

extern void zseekO; 

extern void zcloseO; 

void NewFrame(vid, number) 

Video vid; 
int number; 

{ 

if (vid- > data[0] [number] = =NULL) { 

int channel, channels=vid->type= =MONO?l:3; 

for(channel =0; channel < channels;channel + +) 
vid- > data[channel] [number] = (short 
»)MAIJ-OC(sizeof(sbon)»Si2e(vid,channel,0)*Size(vid,channel,l)); 

} 

} 

void GeiFrame(vid,numbcr) 



Video vid; 
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int number; 



if (vid- > data(0][number] = = NULL) { 

char file_name(STRLEN], *whole_frame; 
FILE *fp. *fopen(); 
int pid, r, c, channel, 

stan = vid- > x_offset + vid- > cols'vid- > y_offset, 

cnd=(vid- > rows- vid- > y_offset-vid- > sizc[l])*vid- > ccls-vid- > x_offset. 

inter=vid->cols-vid-> size[0]; 

NewFramc(vid .number); 

sprinrf(fik.name," %s%s/%s/%s%03d\0" .global- > bome.IMAGE_DIR.vid- >path.vid- > f 
iles(0] = = , \0'?vid- > namervid- > files,number + vid- > start); 

DprintffReading file %s\n\file_name); 

fp«=zropcn(file_name,&pid); 

if (vid- > precision- =0) wholc_framc=(char 
•)MALLOC(vid- > rows*vid- > cols); 

zseek(fjp,vid-> offset); 

for(channel = Ojchannel < (vid- > type = = MONO? 1 :3);channel + +) { 
int shifttf] = { vid- > type ==YUV&& 
channel!=0?vid.>UVsamplclO]:0,vid->iype-»YUV && 

channel! *0?vid- > UVsample[l]:0}; 

DprintffRcading channel %d\n",channel); 
if (vid- > precision- -0) { 

if(0= =fTead(wbole_frame.si2eof(char).(vid-> cols> > shift[0])*(vid-> rows> > shift[l]). 
fp)){ 

DprintfCError whilst reading %s\n",file_name); 
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Eprintf("2nor whilst reading %s\n".file_name); 

} 

for(r=0;r<vid->si2e[l]>>shifi[l];r+ + ) 

for<c=0;c<vid->size[0]> >shift(0];c++) { 

short 

pe ,=c l i(»ho 1 e. fra n,c l (v M .>x.offs«>>sh ift lO])« + ((vid-> y .off S «>>sh ift| .l) + r,.( 
vid- > cols > > shift[0])]); 



vid .>daulchannem^ 

} 

}else{ 

if (start! =0) zseek(rp,start*sizeof(shon)); 
for(r=0;r<vid->si2e[l]> >shift[l];r++) { 

if(0==fread(&(vid ^ 
vid- > size[0] > > shiftlO],fp)) { 

DprintfC Error whilst reading 

%s\n",file name); 

EprintfCEn-or whilst reading 

%s\n".file name); 

> 

if (inter! =0) zseek(fp, inter* sizeof (short)); 
if (vid- > negative) 

for(c=0;c< vid- > size[0] > > shift[0];c++) 

mbtr](c+r*(vid- > sizelO] > > shiftlOW: 
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source/Storage.c 



/* 

Routines to allow video frames to be stored in memory 

or on disk: NewFrame. GetFrame, SaveFrame, FreeFrame. SaveHeader. 

CopyHeader. 
*l 

include V./inciude/xwave.h" 

extern FILE 'zropenO; 

extern void zseekO; 

extern void icloseO; 



void NewFrarne(vid,number) 



Video vid; 
int number; 

{ 

if (vid- > data[0)lnumber] = = NULL) { 

int channel, channels = vid- > type - =MONO?l:3; 

for(channel=0;channel < channels ;channel+ +) 
vid- > data(channel]Inuniber] «= (short 
•)MAIXOC(sizeof(sbort)*Size(v^ 

} 

} 

void GetFrame(vid,number) 



Video vid; 
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im number; 

{ 

if (vid- > data(0][number] = = NULL) { 

char file_name(STRLEN], *whole_frame; 
FILE *fp, *fopen(); 
int pid, r. c, channel, 

stan = vid- > x_offset+ vid- > cols*vid- > y_offset, 

end = (vid- > rows-vid- > y_offset-vid- > size[l])*vid- > cols-vid- > x_offset, 

inier = vid- > cols-vid- > size[0] ; 

NewFrame(vid,number); 

sprimf(file_name, ' %s%s/%s/%s%03d\0",global-> home JMAGE_DIR, vid- > path.vid-> f 
iles[0] = = '\0*?vid- > name: vid- > files, number + vid- > stan); 

DprintffReading file %s\n",file_name); 

fp=zropen(file_name,&pid); 

if (vid- > precision = =0) whole_frame = (char 
• )MALLOC(vid- > rows*vid- > cols); 

zscck(fp, vid- > offset); 

for(channel =0;chanael< (vid- >rype= = MONO? 1 :3) ;channel + +) { . 
int shift[2] = { vid- > type ==YUV &.& 
channel! =0?vid- > UVsample[0]:O,vid- > type= =YUV &&. 
channel! =0?vid-> UVsaraplell]:0}; 

DprintfCReading channel %d\n",channel); 
if (vid- > precision = = 0) { 

if(0s: = ^(whole Jrarae,sizeof(char),(vid- > cols > > shift[0])»(vid- > rows > > shinU]), 
fp)){ 

DprintffEnor whilst reading %s\n",file_name); 
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EprintfCEnor whilst reading %s\n\file_name); 

} 

for(r=0;r< vid- > size[l] > > shift[l];r+ +) 

for(c=0;c<vid->size[0]> >shift[0];c + +) { 

short 

pel=cti(wholcJrame^ 
vid- > cols > > shift[0])]); 



vid- > datalchanncl]lnumber]lc+r*(vid. > sizelO] > > shift[0])] = vid- > ne g ative?-l-pel:pel; 

} 

} else { 

if (start! =0) zseek(fp.start»sizeof(short)); 
for(r=0;r< vid- > size! 1]> >shift[l];r++) { 

if(0= = frtad(&(vid- > dau(channel]lnurober]tr*<vid- > size[0] > > shift(0])]),sizcof (short), 
vid- > size(0] > > shiftlO] ,fp)) { 

Dprintf( "Error whilst reading 



%s\n\file_hame); 
%s\n\file name); 



Eprintf( "Error whilst reading 
} 

if (inter! =0) zseek(fp,inter*sizeof(short)); 
if (vid- > negative) 

for(c=0;c<vid->size[0]> >shift[0);c++) 

vid- > dau[channel][nuinber][c + r»(vid- > size[0] > > shift[0])] =-l-vid- > data[channel]lnu 
mber][c+r*(vid- > sizelO] > > shiftlO])); 
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void SaveHe3der(vid) 
Video vid; 

{ 

FILE -fp, *fopcn(); 

char file_namc(STRLEN]; 

Siring rypesQ = rMONOVRGBVYUV"}; 

Dprintf("SaveHeader %s\n",vid->name); 

spriDtf(file_naine,"%s%s/%s%s\0' .global- > home .VTODIR, vid- > namc,VID.EXT); 

rp=fopen(file_name,"w"); 

fprintf(fp, "Path \" %s\"\n" ,vid- > path); 

if (vid->^lcs[0]! = , \0•) fprintf(rp."Ffles \"%s\"\x»",vid-> files); 

if (vid- >typc==YUV) fprintf(fp,"Type %s %d 
%d\n",rypes[vid- > type],vid- > UVsample[0],vid-> UVsample[l]); 

else fprinrf (fp, "Type %s\n" .typeslvid- > type J); 

if (vid- > rate!* 0) fprintf(fp,"Rate %d\n", vid- > rate); 

if (vid- > disk) fprintf(fp,"Disk\n*); 

if (vid- > gamma) fprintf(fp,"Ganuna\n"); 

fprintf(fp, "Stan %03d\n",vid-> start); 

fprintf(fp, "Length %d\n",vid-> size[2]); 

rprintf(fp,"Dimensions %d %d\n",vid->cols,vid->rows); 

switch(vid->trans.type) { 

case TRANS_None: fprintf(fp, "Transform None\n"); break; 

case TRANS_Wave: fprintf(fp, "Transform Wavelet %d %d 
%s\n>id->trans.wav~elet.^^ 
?"Yes":"No"); break; 
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} 

fprimf(fjp, "Header %d\n r ,vid- > offset); 

fprinrflfp/Offsets %d %d\n\vid-> x_offset,vid->y_offset); 

fprinif(fp,"Si2e %d %d\n\vid->-size(0].vid-> sized)); 

fprinrf(fp, "Precision %d\n" .vid- > precision); 

fclose(fp); 

} 

Video CopyHcader(src) 

Video src; 

{ 

Video dst=(Video)MALLOC(si2eof(V»deoRec)); 
int channel; 

Dprinrf("CopyHeader %s\n\src); 

strcpy(dst- > path.src- > path); 

strcpy(dst- > name, src- > name); 

dst- > type- src- > type; 

dst- > disk - src- > disk: 

dst- > gamma = src- > gamma; 

dst- > negative = False; 

dst- > rate = src- > rate; 

dst- > sun = src- > start; 

dst- > size[0] = src- > size[0]; 

dst- > sizell] = src- > size[l]; 

dst->size[2]=src->size[2); 

dst- > UVsample[0] -src- > UVsample(0]; 

dst- > UVsample[l] =src- > UVsamplell); 

dst- > offset =0; 

dst- > cols = src- > size[0] ; 
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dst- > rows = src- > si2e{ 1 ] ; 

dst->x_offset=0; 

dst->y_offsct=0; 

dst- > trans ~ src- > trans; 

dst- > precision^ src- > precision; 

for(channel=0;channel < (src- > type- =M0N0?1 :3):channel4. +) 

dst- > data|channel] = (short ••)MALLOC(src-> sizcPJ'sizeoflshort *)); 

rcnirn(dst); 
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source/Transform. c 



/* 

Transform video using wavelet transform 

*/ 

#include_ "xwavch" 
jfinclude •Transform.h'' 
extern shon RoundO; 

void DropVideo(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Video video = global- > videos- > next; 
int frame, channel; 



for(cb^l=0;ch^ 
= YUV?3:4));channel+ +) 

if (global- > videos- > data [channel]! «= NULL) { 

for (frame «0;frame< global- > videos- >size[2];frame++) 
if (global- > videos- > datafchannel] [frame] ! =NULL) 

XtFree(global- > videos- > data[channel][frame]); 

XtFree(global- > videos- > data[channel]); 

XtFree(global-> videos); 
global- > videos «= video; 
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} 

void ChangePrecision(src,dst.frame,old,new) 

Video src, dst; 

Lnc frame, old, Dew; 

{ 

int channel, i; 

if(src!=dst 1 1 old! = new) { 
int shift = new-old; 

Dprinrf( "Changing precision %d to %d for frame %d\n",old,new,frame); 
for (channel =0;channel < (src- > type = = MON071 :3);channel + +) { 
int size=Size(STC,channel,0) # Size(srt,channel,l); 

for(j-0;i<size;i++) 

dst- > data(channel](frame)[i] = shift < 0?Round(src- > datt[ctannel][frame][i3.-shift):(shift 
= =0?src->dau[channel](frame][q:src->o^ta[channcl]lframe]n]< < shift); 

} 

} 

} 

void TransformCirl(w,closure,caJl_data) 

Widget w; 

caddrj closure, call_data; 

{ 

TransCtrl ctrl=(TransCtrl)closure; 
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Video src = ctrl->src, dst = CopyHcader(src); 
long i. frame, channel; 

Dprintf ( "TransformCirl\n") ; 

strcpy(dst- > name ,ctrl- > name) ; 

dst- > trans. type =TRANS_Wavc; 

dst- > trans.wavelet.space[0] =ctrl- > space[0]; 

dst- > trans, wavelet. space[l] =ctrl- > space[l]; 

dst- > trans.wavelet.dirn=ctrl- > dim; 

dst- > precision=ctrl- > precision; 

strcpy(dst- > files.dst- > name); 

if (dst- > disk) SaveHcader(dst) ; 

if (src- > trans.rype! =TRANS_Wave) { 

src- > trans, type =TRANS_Wave; 

src- > trans, wavelet. spacelO]=0; 

src- > trans.wavelet.space[l]=0; 

} 

if (src- > trans. wavelet.space[0]! =dst- > trans .wavelet, space [0] 1 1 
src- > trans.wavelet.space[l]! =dst- > trans.wavelet.space(l]) 
for<frame=0;frame<dst->si2e[2];frame++) { 

int 

max_prccision= src- > prccision> dst- > precision?src- > precision: dst- > precision; 

Dprintf(* Processing frame %d\n", frame); 
NewFrame(dst, frame); 
GetFrame(src,frame); 

ChangcPrecision(src4st,framc,src->precision,max_precision); 
for (channel =0;channel < (src- > type = =M0N0?l:3);channel++) 

^ int oct src = sic- > trans. wavelet.space[channel = = 0?0: 1] , 
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oct dsi =dst- > irans.wavelet.space(channel = =0?0: 1], 



PCT/CB94/0W77 



size[2] = {Si2e(dst,channel.0),Si2c(dst.channel.l)}; 

if (oct_src!=oct_dst) 
Convoive(dsi- > datalchannel] [frame] ,ctrl->dim,si2e,ocrsrc,oct_dst): 
} 

ChangePrecision(dst,dstJrame.max _precision.dst- > precision); 

SaveFrame(dst,frame) ; 

FrceFrame(dst,frame); 

FrccFramc(src,frame); 

} 

if (sre- > trans.wavelet.space[0] = =0 SlSl src-> trans. wavelet.space{l] = =0) 
sre- > trans.typc =TRANS_None; 

if (dst->trans.wavelet.space[01«0 && dst- > trans. wavelet.space[l] = =0) { 

dst- > trans . type = TRANS_Nonc; 

if (dst- > disk) SaveHcader(dst); 

} 

dst- > next = global- > videos; 
global- > videos =dst; 

} 

void Transtype(w,closure,call_data) 

Widget w; 

caddrj closure, call jiata; 

{ 

Video vid=(Video)closure; 

if (vid-> trans. wavelet.space|O] = =0 && vid-> trans. wavelet.space(l] = =0) 
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vid- > trans.type *= TRANS _None: 



void BatchTransCtr!(w,closure.calljiatt) 



Widget 
caddr t 



w; 

closure, call_data; 



TransCtrl 



crrl = (TransCirl)closuTe ; 



= =NULL) Ctrl- > src= FindVideo(ctrl- > srcjiamcglobal- > videos); 



if (Ctrl- > src- > irans.rypc= =TRANS_Wave) 
Ctrl- > dim = Ctrl- > src- > trans.wavelet.dirn; 
TransformCtrl(w,closurc,calljlata); 



TransCtrl Ctrl = (TransCirl)MALLOC(si2cof(TransCulRec)); 

strcpy(ctrl- > src_name,name); 
strcpy(ctrl- > name .name); 
ctrl- > dim = False; 
Dprintf("Transform\n"); 
return(ctrl); 



TransCtrl 



InitTransCtrl(name) 



String name; 



#define TRANS JCONS 16 
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void Tran5form(w.closurc,caJl_data) 

Widgei w; 

caddr t closure, call_data; 



Video video = (Vidco)closure; 

TransCtrl Ctrl = InitTransCtrl(video- > name); 

Numljiput S pacelnput = (Nunu^ut)MAlXOC(2*sueof(NumInpuiRec)), 

precInput=(Num]nput)MALLOC(si2eof(NumIiiputRec)); 
Message msg=NewMessage(ctrl- > name.N AME_LEN) ; 
XtCaJlbackRec destroy_call[]={ 

{Free,(caddrj)ctri}, 

{Free, (caddr J)spacelnput}, 

{Free . (caddr_t)prec Input} , 

{CloseMessage,(caddrj)msg}, 

{NULL.NULL}, 

>; 

Widget parent =FindWidget("rrm_transfonn p ,XtParent(w)), 

shell = ShellWidgeK • , transforrn",parent,SW_below,NULL.destroy_call). 

form=FormatWidget("trans_form\shell), 

widgets(TRANS_ICONS]; 

Formltem itemsD-{ 

{ * trans_cancel * , "cancel " ,0,0,FW_icon,NULL} , 
{ "trans^confinn* .'"confirm" , 1 ,0,FW_icon,NULL} , 
{•trans title", "Transform a video ", 2, 0.FWJabel, NULL}, 
{'•trans_vidJab"."Video Name:". 0,3, FWJabel, NULL}, 
{ " trans_video" .NULL.4,3 ,FW jext. (String)msg) . 

{ "trans jlirnjab" , "Direction: " ,0,4,FW_label,NULL} , 
{ "tram_dim".NUli.4,4.r^j'n.(Stiing)&ctrl- > dim}. 
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{ "transj>itsjm" ,NULL.0,6,FW_inieger,(String)prec]npui} , 

{ B tTans_biis_down".NULL,4,6,FW_down,(String)prec]nput}. 

{"trans^bits^up'.NULL.P.e^^up^StringJprecInput}, 

{ "trans_spcO>t\NUli.0.8.FW_bteger,(String)&spacelnput[0]} , 

{-tTans„spcOJown\mJlX.4,8.FW_down,(String)&spacelDput(0]}, 

{"tians_spcO_up\haJliJ2,8,FW_up,(String)&spaceInput[0]}, 

{"trans_spcl_int B ,KUlX.OJl,Fw"_mieger,(String)&spacclnput(l]} f 

{-trans_spclJown\NUU.,4,ll t FW_down,(String)&spaceI^ 

{"trans_spcl_up\NUIXJ5Jl,I^„upaString)&spaceIiiput[l]}, 

}; 

XtCallbackRec caJlbacksQ ss { 
{Destroy ,(caddr_t)shell} , 
{NULL,NULL}, 
{TransformCtrl,(caddr_t)ctrl}, 

{Destroy ,(caddr_t)shell} , 
{NULL, NULL}, 

{CbangeYN,(caddrj)&ctrl- > dim} , {NULL, NULL} , 
{NumIncDec,(caddrj)preclnput}, {NULL.NULL}, 
{NumIncDec,(caddr_t)precInput} , {NULL. NULL}, 
{NumIncDec t {caddr_t)&spacelnput[0]}, {NULL.NULL}, 
{NumIncDcc,(caddrj)&spacclnputlO]}, {NULL.NULL}, 
{NumIncDec,(caddr_t)&spaceInput[l]}. {NULL.NULL}, 
{NumIncDec,(caddr_t)&spaceIiiput[l]}, {NULL.NULL}, 

}; 

Dprintf("Transfonn\n*); 

msg- > rows* 1; msg- > cols = N AME_LEN; 

Ctrl- >src= video; 

if (video- > trans .type = = TRANS_Wave) { 

Ctrl- > space{0] = video- > trans.wavelet.space[0]; 
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Ctrl- > $pacc[ 1] = video- > trans. waveiet.space(l]; 
Ctrl- > dim = video- > trans, wavelet, dim: 
} else { 

Ctrl- > space [0]=0; ctrl->space(l]=0; 
ctrl- > dim = False; 

} 

ctrl- > precision = video- > precision; 

spac e lnputlO].fonnat=video->type = =YUV?-Y-Space: %d":"Space: %d"; 

spacelnput(0].max= 100; 
spacelnput[0].rain«0; 
spacelnputlO].value-&ctrl- > space(0]; 
if (video- > type == VUV) { 

spacelnput[l].format= "UV-Spacc: %d'\ 

spacelnput[l].max»= 100; 

spacelnput[l].min«0; 

spac€lnputIl].value=&ctrl-> space[l]; 

} 

preclnput- > format ■ "Precision: S£d"; 

preclnput- > max =16; 

preclnput- >min=0; 

preclnput- > value * &ctrl- > precision; 

Filffonn<fem,TI^ 

if (video- > trans.type* »TRANS_Wave) XtSetSensiiive(widgets[6],False); 

XtPopup(sbell,XtGrabExclusive); 

} 
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source/Updatc.c 



/• 

Update Image, Info and InfoText from positional infonnation 

•/ 

^include "../include/xwave.h" 

^include <varargs.h> 

extern int CompositePixel(); 

extern int DitherO; 

extern short RoundO; 

extern int ReMapO; 

extern Palette FindPaletteO; 

char *ResizeData(size) 

int size; 

{ 

static char *data»NULL; 
static int data_sizc=0; 

if (size!«data_size) { 

Dprinrf("New frame memory\n"); 
if (data! -NULL) XtFree(data); 
data = (char *)MALLOC(size); 
data_size=size; ' 

} 

return(data); 

} 
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Pixmap Upctetclmagef frame) 

Frame frame; 

{ 

int x, y, i; 

Display *dpy =XtDisplay(global- > toplevel); 
void CvtlndexO, UpdatePointO; 

Palette pal=FindPalene(global->palettes,rrame-> palette); 

Video vid= frame- > video; 

im scra»XDefaultScreen(dpy),depth=DisplayPlanes(dpy,scra). 

size[2]« {Size<vid,frame- > channel,0),Size<vid,frame- > channeU)}, 
img_size[2] - {sizefO] < < frame- > zoom.size(l) < < frame- > zoom}, 
bpl=(img_size[0)»dcpth+7)/8, ncw_size=img_size[l]*bpl f 
space =vid-> trans. wavelet, space [vid-> type --YUV && 
frame- > channel! =0 && frame- > channel! =3? 1:0); 

char •data=ResizeData(new_size); 

Xlmage 

•image-XCieatelniagetdpy.global.^ 
mg_size[lj,8,bpl); 
Pixmap 

pixmap=XCrwtePixmap(dpy,Default^^ 
DprintfC'UpdatelmageNn"); 

if (global->lcvels==2 && frame- > channel* =3) frame- > channel =0; 
forty =0;y<size[l];y++) for(x=0;x<size[0];x++) { 
int data_x=x, data_y=y, offx, offjr, oct; 

if (vid- > trans. type = =TRANS_Wave) 
CvUndex(x,y,size[0],size[l],space,&data^x,&data_y,&cct); 

for(offx= 0;offx < 1< < frame- > zoom;off_x + +) 

for(off_y =0;off_y < 1< < frame- > zoom;off_y + +) { 
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int img_x = offjc +(x < < frame- > zoom), 
img_y=off_y+(y< < frame- > zoom). 



=CompositePixel(frame,(Uu_x,daujr,img„x.imgjr); 



pix 



XPuiPixcl(im ag e,img.x,img^,ReMap(pix,global- > levels,pal»; 
} 

} 

XPutlnage(dpy,pixmap,Defa^^^ 

if (frame- > poimwitch- -True) UpdaiePoint(dpy, frame, pixmap); 

XtFree(imagc); 
retum(pixmap); 

} 

void Cvxmdex(x,y,inax_x,inax_y,oct,ret_x,retjr,ret_oct) 
im x, y, max.x, max_y, oct, Tet_x. *rttj, Tei_oct; 

{ Boolean hgx=x> =(max_x> > 1), hgy=y > =<max_jy > > 1); 

*ret_x-hgx?x-(max_x> > l):x; 
*Tet - y=hgy?y-(max - y> > l):y; 
if (!hgx && 'hgy && oct> 1) { 

Cvtlndex(*ret.x.^.max.x> > l,max_y> > l,oct-l,re L x^U.ret.oct); 
*ret_x= *t«_x<<1; 
♦ret_y« *retjr< <1; 
*ret_oct+=l; 
}else{ 
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•ret_x = (*ret_x< < l)+hgx; 
•ret_y=(*ret_y< <l)+hgy; 
•ret_oct=hgx 1 1 hgy?0:l; 

} 

} 

void Updatelnfo(frame) 

Frame frame; 

{ 

Message msg= frame- >msg; 
Video vid = frame- > video; 

int *locn = frame- >point-> location, posn(23-{locnlO],locn(l]}, 
c hanne l = 3= = frame- > channel?0:frame- > channel, 

width = S ize(vid,channel,0); 

short »datt = vid->dau[chanKl][frame-> frame]; 

msg->info.ptrlO] = '\0'; 

msg- > info.length«"0; 

if (vid- > type = =YUV && channel! «=0) { 

posn[0] =posn[0] > > vid- > UVsamplelO]; 

posn[l] = posn[l]> >vid->UVsamplell]; 

} 

if (vid- > trans. rype! = TRANS.Wave) 

Mprintf(msg, "Point ; x-%03d y«%03d t-%03d 
c = %4d".locn[0] ,locn[l],frame- > frame + vid- > stan,data[posntO] +Size(vid,diannel,0)*po 

sn[l]]); 

else{ 

int octs= vid- > trans, wavelet. space[vid- > rype= = YUV &A 
channel! =0? 1:0], 

X, Y, oct, sub. 
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blkDC[2H(posD(0) > >octs)&-2,(posn[l]> >octs)&-2}, 

0 ffDC[2] = {(posnlO]>>octs)&l,(posn(l]>>ocis)&l}; 



MpriDtf(msg, "Point : f= %03d x=%03d 
y = %03d\n", frame- > frame + vid- > stan,locn[01,locn(13); 

Mprintf(msg/Lcm pass: x- %03d y- %03d\n^lkDC[0],blkDC[l]); 

for(Y=0;Y<2;Y++){ 

for(X=0;X<2;X++) 

Mprimf(n*g/%4d%^^^^^ 

DC[0]&&Y==offDC[l]? , * , : ,, ); 

Mprintf(msg,"\n"); 

} 

fortoct ■ octs ;oct > 0;oct-) { 

im blkI2] = {(posnlO] > > oct)&-2,(posn[l] > > oct)&-2), 

offl21 = {(posnl0]> >oct)&l,(posnll)> >oct)&l}; 

Mprintf(msg,"Oct : %d\n",oct); 

for(Y«0;Y<2;Y++) { 

for(sub=l;sub<4;sub++) { 
for<X=0;X<2;X++) { 

&&Y==offlU?'* , : ,, )i 

} 

if (sub<3)Mprinrf(msg," "); 

} 

if (oct!=0 1 1 Y- =0) Mprinrf(msg,"\n"); 

} 

} 

} 
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Mflush(msg); 

} 

/• Function Name: CrossHair- 

• Description: Draws cross-hair on pixmap 
Arguments: dpy - Xserver display 

» pixmap - pixmap to draw on 

gc - GC to draw with 

• x off, y_off - offset into pixmap 

• width, height - size of box containing cross-hair 

• x, y - coordinates within box 

• zoom - scaling factor 

• Returns: alters pixmap. 
•/ 

void CrossHair(dpy,pixmap,gc,x_off,y - off,width,height f x,y f 20om) 

Display *dpy; 
Pixmap pixmap; 
GC gc; 

int x_off, y_off, width, height, x, y, zoom; 
{ 

int xtra=Shift(l,zoom); 

x_off= Shift(x_off .zoom); 
y_off = Sbift(y_off .zoom); 
width «= Shift(width,zoom); 
height - Shift(beight,zoom); 
x=*Shift(x,zoom); 
y=Shift(y,zoom); 
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XFillRecungle(dpy,pixmap,gc,x+x_off+xtra/2,y_off.l,y):/* North hair V 
XFUlRcctanglc(dpy.pixmap,gc,x_off,y+y_off+xtra/2.x,l);/* West hair •/ 
XFuWccungle(dpy.pixnTap,gc,x+xj>f^ 
South hair */ 

XFillRectangle(dpy ,pixmap,gc,x + x_off + xtra.y + y_off + xtra/2, width-x- 1.1);/* 
East hair */ 
} 

/* Function Name: UpdatePoint 

Description: Draws cross-hair on image at frame- > location 
Arguments: dpy - X server display 

frame - Frame supplying drawing parameters 
pixmap - X pixmap to draw on 
Returns: alters pixmap. 



void UpdatePoint(dpy, frame .pixmap) 

Display »dpy; 
Frame frame; 
Pixmap pixmap; 



unsigned long gemask; 
XGCVahies gcvals; 
GC gc; 

Video vid«=frame-> video; 

int posnl2] = {frame- > point- > location[0], frame- > point- > location[l]}, 
channel* 3 = = frame- > channel?0: frame- > channel; 

gcvals .function = GXequiv; 
gemask = GCFunction; 
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gcvals. foreground = 127; 

gcmask -gcmaskl {GCForcground; 

gc = XCreateGC(dpy .pixmap.gcmask.&gcvals); 

if (vid- > type == YUV && channel! =0) { 

posn[0] = posn[0] > > vid- > UVsamplc[0] ; 

posn[ 1 ] = posn[ 1] > > vid- > UVsampleJ 1 ] ; 

} 

if (vid- > trans. type! =TRANS_Wave) { 

CrossHair(dpy,pixmap,gcAO,Size(vid,ch^^ 

me- > zoom); 
} else { 

int octs = vid- > trans. wavelet. space[vid- >rypc = = YUV && 
channel! =0?1:0], oct, 

si2e[2] = {Size(vid,channel f O),Size(vid,channel,l)}; 



CrossHair<dpy.pumap.gc,0.0.size[0],si2e[l],posn[0],iK)snll],fraine->2 
for(oct=l;oct< =octs;oct++) { 

CrossHair(dpy,pixnwp,gc,size[0],0^^ 

CrossHair(dpy,pixmap,gc,0,si2ell],si2elO],size[l],posn[0],posn[l],f^^ 
CrossHair(dpy,pixnTap,gc,size[0],size[^^ 

); 

} 

} 

XFreeGC(dpy,gcj; 

} 
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source/Video2.c 



r 

Video callback routines for Listing, Loading 

*/ 

^include •../include/xwave.h" 

^include "../include/ImageHeader.h" 

^include " . ./include/DTheader.h" 

^include "Video.h" 

^include <sys/time.h> 

extern void EraseFrameO; 

extern void CvtlndexO; 

void SortList(list,no) 

String listQ; 
int no; 



{ 



int i, j. k; 

if (no>l)for(i=l;i<no;i++)for(j=0-j<iu++) { 
k=0; 

while(list[i]rk]==listU]rk] && list[i][k]! = '\0' && listfflMI-'NO') k++5 
if(lisi[i]Ik]<listlj]rk]){ 
String spare = list[fl; 

list[i>list[fl; 
list[j]= spare; 

} 
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} 

} 

String *ReadDirectory(dir _path.cxtcnsion) 
String dir_path, extension; 



D1R *dirp, *opendir(); 
struct dirent *dp, *readdir(); 
static String »fileList=NULL, file; 
int count =0, i; 
char path[STRLEN]; 

Dprintf("ReadDirectory for %s extension^" .extension); 
if (fikList!=NULL) { 

for(i=0;NULL! = filcList[i];i+ +) frce(fileList[i]); 

free(fileList); 

} 

fileList= (String »)MAlXOC(si7.eof(String *)*300); 
sprintf(path, " %s%s\0" .global- > horae,dir_path); 
dirp « opendir(path); 

for (dp = rcaddir(dirp);dp!=NULL && count <299;dp=readdir(dirp)) { 
int lcngth=strlen(dp->d_name); 

if (length > =strlen(extension)> 

if (!strcmp(dp->d_name+length-strlen(extension),extension)) { 

Dprintf("Found %s in dir\n".dp->d_name); 
filcList[count]=(char*)MALLOCaengih+l); 
strncpy<fileList[count],dp- > d jiame,length-strlen(extension)); 

count+ s! l; 

} 
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} 

fileList[count]==NULL; 
SonList(fileList.count); 
closcdir(diip); 
rerum(fileList); 

} 

int Shift( value. shift) 
int value, shift; 

{ 

if (shift= =0) return value; 

else if (shift <0) return(value > > -shift); 

else return(vaJue< < shift); 

} 

int Size(video,channel,diinension) 
Video video; 

int channel* dimension; 

{ 

if (video- > type = =YUV Sl& dimension! =2 channel! =0 && channel! -3) 
ieturn(video- > size[dimcnsion] > > video- >UVsample [dimension]); 
else rerurn(video- > size[dimension]); 

} 

int Address2(video,channel,x,y) 

Video video; 

int channel, x, y; 



cnncTmrrF RHFFT (RULE 261 



WO W/23385 



PCT/GB94/006T7 



• 370 - 

{ 

if (video- > type ==YUV && channel! =0 && channel! =3) 

re turn(x + S ize(video , channel . 0) *y) ; 

else retum(x+video->size[0]»y); 

} 

int Address(video, channel, x,y) 

Video video; 

int channel, x, y; 

{ 

if (video- >rype= = YUV && channel! =0 && channel! =3) 
retuin((x > > video- > UVsample[0])+ Si2£(video,channel, 0)*(y > > video- > UVsample[l]) 

); 

else retuni(x+video- > size[0]»y); 

} 

String *VideoListO 
{ 

DprintfCVideoList\n"); 
return(ReadDirectory(VID_DIR,VID_EXT)); 

} 

String •KlicsListO 
{ 

Dprintf("KlicsList\n'); 

return(ReadDirectory(KLICS_DIR,K3JCS^EXT)); 

} 
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String •KlicsListSAO 
{ 

Dprinif("KJicsLisiSA\n"); 

retum(ReadDirectory(KUCS.SA_DIR,KUCS_SA_EXT)); 

} 

String •VideoCurrefflList() 
{ 

static String videoList[300]; 
Video video = global- >. videos; 
int count =0; 

Dprintf( " VideoCurrenlList\n"); 

while (video! -NULL) { 

if (count- =300) DprintfCVideoCurrcntList: static size exceeded\n"); 

videoList[count] = video- > name; 
video = video- > next; 
couni-t- = 1; 

} 

videoList[count] - NULL; 
SortList(videoList,count); 
return(videoList); 



String "VideoYUVUstO 
{ 

static String videoList[300]; 
Video video - global- > videos; 
int count =0; 
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Dprinif ( * V ideoCuTTcniList\n" ) ; 

while (video! - NULL) { 

if (count==300) DprintfCVideoYUVLisi: static size exceeded\n M ); 
if (video- > type = = YUV) videoList(couni+ +]= video- > name: 
video = video- > next; 

} . 
videoList|count] = NULL; 

SortList(videoList,count); 
retum(videoList); 

} 

String *VideoDropListQ 



static String vidcoList[300]; 
Video video « global- > videos; 
int count =0; 
Boolean VideoHasFrameQ; 

DprintffWideoDropLisAn"); 

while (video! = NULL) { 

if (False «VideoHasFrame(video,global-> frames)) { 

videoList[count] = video- > name; 

count + = 1; 

}; 

video = video- > next; 

} 

videoList(count] = NULL; 
SortList(videoList,count); 
retum(videoList); 
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Boolean VideoHasFrame(video.frame) 

Video video; 
Frame frame; 

{ 

if (frame = = NULL) retum(False); 

else if (frame- > video «= video) rerurn(True); 

else rctum(VideoHasFrame(video. frame- > next)); 

} 

void VideoLoad(w,closure,calUlata) 

Widget w; 

caddrj closure, call_data; 

{ 

Video vid=(Video)MALLCX:(si2eof(VideoRec)); 
XawListReturnStruct *name = (XawListRenimStruct *)call_data; 
int frame, channel; 

DprintffVideoLoad %s\n",name-> string); 
strcpy(vid- > name, name- > string); 
strcpy(vid- > files .name- > string); 
vid- > next* global- > videos; 
global- > videos- vid; 
vid- > rate* 30; 

Parse<VTD_DIR.name- > string, VTD_EXT); 

for (channel =0;channel < (vid- > type= =MONO?l:3);channel+ +) 

vid->data[channel]*(sbon ♦♦)MALLOC(sizeof(short *)»vid->size[2]); 
if (!vid- > disk) for(frame=0;frame< vid->sizeP];fTame+ +) 
GetFrame(vid.frame); 
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DprintffVideoLoad ienninated\n"); 

if (global- > batch- - NULL) IniiFnune(w.closure.callj 

} 

void VideoSave(w,closure,call_data) 

Widget w; 

caddrj closure, calljlata; 



{ 



Video video; 

XawListReturnStruct ^e = (XawListReturnStruct *)call_data; 
int frame; 

video = FindVideo(Dame- > string.global- > videos); 

if (video- > files(O)- - '\0') strcpy(video- > files.name- > string); 

SaveHeader(video); 

for (frame =0;fraroe < video- > sizel2];frame+ +) { 
Boolean disk = video- > disk; 

GetFrame(video,frame); 
video- >disk=True; 
SaveFrame(video,frame); 
video- >disk=disk; 
FreeFrame(video,frame); 

} 

DprintffVideoSave terminaiedXn"); 



void VideoDTSave<w,closure,call_data) 



Widget w; 
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caddr t closure, call_data; 

{ 

Video video; 
FILE »fp, •fopen(); 

XawListRetumStruct »name = (XawListRerumStnict *)call>ia; 
char rile_name(STRLEN], whole_frame[512][512]; 
int frame, i, x, y, offset[2]; 
DTbeaider 

header«{-DT-IMAGE^l,44.2,-^"^l,{0.0,4,0},l,l,0,l,{4,3},8,l.{0,2},{0.2},{0,2}.{0 
,2},"Yxwave generated image",""}; 

Dprintf("VideoDTSave %s\n" .name- > string); 
video= FindVideo(name- > string, global- > videos); 

sprinrf(file_name," %s%s/%s/%s%s\0", global- > home.IMAGE.DIR.video- > path.video- 

> files,". img"); 

offset[0] =(512-video- > size(0])/2; 
offsetll] =(512-video- > si2ell])/2; 
offset[0] =offsetlO] < 0?0:offset(0]; 
offset(l] =offsetll] < 0?0:offset[l]; 
fp= fopen(file_name, "w"); 
fwrite(&bcader, 1 ,si2eof(DTbcader).tp); 
GetFrame(video.O); 

for(y=0;y<512;y++) for(x«0;x<512;x++) { 
int X, Y, oct; 

if (y< offset[l] || x<offsctlO] || y-orYsetll]>=video->sizell] || 
x-offsetlO] > = video- > sizelO]) whole_frame[y][x] =0; 
else { 

if (video- > trans.type==TRANS_Wave) { 
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CvUndex(x-offsei[0].y-offset[l], video- > size[0], video- > size(l]. video- > trans. wavelet.spa 
ce(0],&X,&Y.&oct); 

whole frame(y][x] = 128+Round(video- > data(0][0][Y*video- > size[0] +X]'(oct= =video 
-> irans.wavelet.space[0]?l:4),video- > precision); 
}else{ 

X = x-offset[0); Y=y-offset[l]; 

whole_franie[y][x] = 128+Round(video- > daia[0][0][Y*video- > size [0] +X], video- > preci 
sion); 

} 

} 

} 

FreeFrame(video,0) ; 

fwriie(wholeJrame,l,512*512,fp); 

fclose(fp); 

} 

void VideoXimSave(w,closure,caIl_data) 

Widgei w; 

caddrj closure, call_data; 

{ 

Video video; 

FILE *fp, *fopen(); 

XawLisiReturnStruct *naxne = (XawListRerumStruct *)call_data; 
char file_name[STRLEN], *whole_frame; 
int frame, channel, i, x, y; 
ImageHeader header; 



Dprinrf("VideoXimSave %s\n".narac-> string); 
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video = Find Video(name- > string, global- > videos); 

whole frame = (char *)MALLOC( video- > size[0]*video- > sizef 1]); 

if (video- > fUes[0] = = '\0') strcpy(video- > files.name- > string); 

sprintf(file_name, " %s%s/%s/%s%s\CT .global- > home,JMAGE_DIR, video- > path.video- 

> files, \xim"); 

ft?= fopen(file jiame, " w"); 

sprimf(header.file_version, " % 8d * ,IMAGE_ VERS1 ON) ; 
sprintf(header .beader_si2e, " % 8dM024); 
sprintf(header. image_width, " %8d" .video- > sizefO]); 
sprinrf(header.image_beight." %8d".video- > size[l]); 
sprintf(header.num_colors,"%8d",236); 

sprintf(header.num_channels t " %8d",video- > type= =MONO?l:3); 
sprintf(header.Dum_picmres," %8d",video- > sizel2]); 
sprintf(header.alpha_channel, " %4d" ,0); 
sprintf(header .nmlength, * %4d " ,0); 
sprinrf(header.author, * %48s", "xwave"); 
sprintf(header.date, " %32s" , "Now'); 
sprimffheader .program, " % 1 6s " , " xwave "); 
for(i-=0;i<256;i + +){ 

header. c_map[i][0] = (unsigned chai)i; 

header.c_map[i][l] =(unsigned chai)i; 

header.c jnap[i][2] = (unsigned char)i; 

} 

fwrite(&beader, 1 ,si2eof(lmageHeader),fp); 

for (frame - video- > sun; frame < video- > start + video- > size[2] jframe + +) { 
GetFx^me(video,frame-video- > start); 

for(channcl=0;channel < (video- >typc= =MONO?l :3);channcl-f +) { 
for(x=0;x< video- >size[0];x + +) 

for(y=0;y < video- > sizell];y+ +) 

whole_frame(x + video- > si2e[0]*y] = itc(video- > data(channel][frame-vjdeo- > startJIAddre 
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ss(video. channel. x,y)] > > video- > precision); 

rwrite(whole_frame.sizeof(char), video- > size[0]*video- >size[l],fp); 

} 

FreeFrame(video.frame-video- > sun); 

} 

fclose(fp); 

XtFree( whole_frame) ; 

} 

void VideoMacSave(w,closure.call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Video video; 

FILE *fp, •fopcnO; 

XawListRerurnStruct *namc = (XawListRerurnStruct •)call_data; 
char file_name[STRLEN], •wbole_rrame; 
int frame, channel, i. x, y; 

DprintffVidcoMacSave %s\n" .name- > string); 

video = Find Video(name- > string.global- > videos); 

if (video- > filesfO] = = 'NO') strcpy(video- > files,name- > string); 

sprintf(file_name/ %s%s/%s/%s%s\0*,global- > home. IMAGEJDIR. video- > path.video- 
> files, ".mac"); 

fp = fopen(file jiame, " w'); 

whole^frame = (char •)MALLOC(video- > size[l J'video- > sue(0]»3); 
for(frame=0;frame < video- > size[2];frame+ +) { 
int si2e= video- >size[0)*video->sizell]; 
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GetFrame( video, frame); 

fortchannel = 0:cbannel < (video- > type = = MONO? 1 :3):channei + +) 
for(x =0;x < video- > size(0];x + +) 

f 0r (y = 0';y < video- > size( 1 ] ;y + + ) 

whoteJranie[<x+vi^ 
ss(video.channel,x,y)] > > video- > precision); 

fwriie(whole_frame, 1 ,3 • size , fp) ; 

FrceFrame(video,fTame); 

} 

fclose(fp); 

XtFree(wbole_frame); 

} 

void VidcoHcxSave(w.c]osurc,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Video video; 

FILE •tp, *fopenO; 

XawListRemmStruct *name*=(XawUsiReturnStruct *)call_data; 
char fUe_name{STRLEN]; 
int frame, channel, i; 

Dprinrf("VideoHexSave %s\n* .name- > string); 

video = FindVideo(name- > string.global- > videos); 

if (video- > filesfO] = * *\0') strcpy(video- > files,name- > string); 

sprinrKfue^ 
> files, \n"); 
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fp=fopen(file_name."w"); 

for(framc=0;frame < (video- > size[2] > 2?2:video- > size[2]);frame+ +) { 
int size = video- > sized] 'video- > size[0]; 



GetFrame( video, frame); 
fprinrf(fp,"char 

%s %d[%dl-!\n% Mn «->sm I «|s^n(n^o S m ng )-l]=--<l-7-s re -:-d s ,-.f ran >e. S ize) ; 
for(i»0;i<size;i + +) 

fprintf(fp."0x%02x,%c",(video- > data [0] [frame] [i] > > video- > precision) + 128.i%20= = 
19?*\n':' '); 

fprintf(fp f "\n};\n"); 
FreeFrame(video,frame); 

} 

fclose(fp); 

} 

/^define AB_WIDTH 1440 
^define AB_HHGHT 486 

void VideoAbckusSavc(w.closure ,call_data) 

Widget w; 

caddr t closure, call_data; 



AbekusCtri ctrl=(AbekusCtrl)closure; 
FILE *fp, »fopenO; 

char nie_name(STRLEN]. *data=(char 
• )MALL0C(AB_W1DTH*AB_HFJ GHT) . zero=itc(0); 
int frame, channel, i, x, y, length=0; 
Video vids[4]; 
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Dprintf("VideoAbelaisSave\n"); 
for(i=0;i<4;i++) 

if (Ctrl- > names[i] ! = NULL) { 

vidsfi] =FindVideo(ctrl- > names[i],global- > videos); 
length = length > vidsfi]- > size[2]?length:vids[i]- > sizef2]; 
} else vidsfi] = NULL; 
for(fhmie=0;frame<lengm;frame++) { 

sprintf (file_name , " %d .yuv\0" , frame + 1 ) ; 
fp = f open(file_name , * w ") ; 
for(i=0;i<4;i+ +) GetFrame(vids[i] .frame); 
for(y = 0;y < AB_HEIGHT;y + +) 

for(x=0;x<AB_WIDTH;x++) { 
int 

i= (x < AB_WIDTH/2?0: l)+(y < AB_HHGHT/2?0:2), 

Y=y< AB_HDGHT/2?y :y-AB_HEIGHT/2, 
X=(x < AB_WIDTH/2?x:x-AB_WrDTH/2)/2, 
channel=((x«tl)= = l)?0:((Xitl)= =0)?1:2; 

if (vidsfi]- > type = = MONO && channel! =0 1 1 
X>= vidsfi]- >si2e[0] |i Y> =vids[i]->si2e[l])data[x+y*AB_WlDTH]=zero; 

else 

datafx +y*AB_WIDTH] = hc(vidsfi)- > data[channel] [frame] IAddress(vidsIi] ,channel,X,Y)] 
> >vids[i]-> precision); 

} 

for(i=0;i<4;i++){ 

FreeFrame(vids[i],frame); 
EraseFrame(vids[i] .frame); 

} 

fwrite(data, 1 ,AB_WIDTH*AB_HFJGHT,fp); 
fclose(fp); 

} 

} 
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void VideoDrop{w, closure, call_data) 

Widget w; 

caddrj closure, call_daia; 

{ 

Video 'videos = &global-> videos, video; 
XawListReturnStruct •name = (XawListReturnStruct *)call_data; 
int channel, frame; 

DprintffVideoDrop %s\n",name-> string); 
video = FindVideo(name- > string .global- > videos); 

while (•videos! = video && 'videos! = NULL) videos =&((* videos)- > next); 
if ('videos! =NULL) { 

•videos = ( *videos)- > next; 

for(channel = 0;channel < (video- > type «= = MON071 :3); channel + +) 
if (video- > data [channel] ! ■ NULL) { 

for(frame=0;frame < video- > size[2];frame+ +) 
if (video- > data[channel][frame]! =NULL) 
XtFree(video- > data[channel] [frame]); 

XtFree(video- > data [channel]); 

} 

XtFree(video); 

} 

} 

/* Obsolete 

void VideoDiff(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 
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XawListReturaStruct *namc = (XawListReturnStruct *)call_data; 

Video src = FindVideo(name- > string .global- > videos), dst=CopyHeader(src); 

int frame, channel, i; 

printffVideoDiff %s\n\name-> string); 
sprintf(dst- > name, " %s.dtf\0",src- > name); 
for(frame=0;frame<sre->si2ef2];frame++) { 

GelFrame(src , frame); 

NewFrame(dst,frame); 

for(channel=0;channel< (video- > type= =MONO?l:3);channel++) 



for(i=0;i < src- > size[l]*src- > size[0];i+ +) 



dst- > data [channel] [frame] [i] = src- > data [channel] [frame] [i]>(frame« ~0?0:src-> datafch 
annel][frame-l][i]); 



SaveFrame(dst,frame); 
FreeFrame(dst,frame); 
if (frame >0) FreeFrame(src, frame- 1); 



} 



FreeFrame(dst,src- > size[2]-l); 



dst- > next = global- > videos; 



global- > videos = dst; 



} 



*/ 

void VideoClean(w,closure,call_data) 



Widget 



w; 



caddr t 



closure, calljiata; 



Video *videos=&global-> videos, video; 
int channel, frame; 
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Dprintf( " VideoCleanVn"); 
while(*videos! = NULL) { 
video=* videos; 

if (False = = VideoHasFrame(video,global- > frames)) { 
Dprintf(" Erasing video: %s\n",video->name); 

for(channel =0;channel < (video- > rype = = MONO? 1 : 3) ; channel + +) 

if (video- >daia[channel]! = NULL) { 

for(frame = 0;frame < video- > size[2] ;frame + + ) 
if (video- > data (channel] [frame] != NULL) 

XtFree(video- > dataf channel] [frame]); 

XiFree(video- > data [channel]); 

} 

♦videos = video- > next; 
XiFree(video); 
} else videos ■ &(*videos)- > next; 

} 

} 

typedcf struct { 

Frame frame; 

Xtlntervalld id; 

unsigned long interval; 

long msec, shown, average; 

Pixmap *movie; 

int fho t old_fao; 
} MovieArgRec, *MovieArg; 

void Projector(client_data,id) 

XtPointer client jlata; 
Xtlntervalld *id; 
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{ 

MovieArg movieArg = (Movie Arg)clicm_daia; 

Display •dpy=XtDisplay(global->toplevel); 

stnict timeval tp; 

struct timezooe tzp; 

long newjnsec; 

int scrn=XDefaultScreen(dpy); 

movieArg- > id = XtAppAddTimeOut(global- > app_con,movieArg- > interal.Projecior.mo 

vieArg); 

gettimeofday(&tp,&tzp); 
ucw_msec=tp.rv_sec*1000+tp.tv_usec/1000; 

if (movieArg- > msec! =0) { 

movieArg- > average = (movieArg- > average "movieArg- > shown + new_msec -movie Arg- 

> rasec)/(movieArg- > shown+ 1); 

movieArg- > sbown+ + ; 

} 

movieArg- > msec = newjnsec; 

XCopy Area(dpy .movieArg- > movie [movieArg- > fno],XtWindow(movieArg- > frame- > i 
mage.widget),DefaultGC(dpy ,scrn),0,0,movieArg- > frame- > video- > sizelO],movieArg- 

> frame- > video- > size[l] ,0,0); 

movieArg- > fho= movieArg- > mo == movieArg- > frame- > video- > size[2]-l?0:movieAr 

g->fno+l; 

} 

void StopMovie(w,closure,caIl_data) 
Widget w; 
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caddr_t closure, calljiata; 
{ 

MovieArg movieArg = (Movie Arg)closure; 
Display *dpy =XtDisplay(global- > toplevel); 

int i; 

Arg args[l]; 

XtRemoveTimeOut(movieArg- > id); 

DprimfCMovie showed %d frames at an average of %f 
fps\n" .movie Arg- > shown, 1000.0/(float)movieArg- > average); 

for(i = 0; i < movie Arg- > frame- > video- > size[2] ;i ++ ) 
XFreePixmap(dpy .movie Arg- > movie[i]); 

XtFree(movieArg-> movie); 

XtSetArg(args[0],XiNbitmap,UpdateImage(movieArg- > frame)); 
XtSetValues(movieArg- > frame- > image_widget.args.ONE); 
XSynchroni2e(dpy .False); 

} 

#define MOV1EJCONS 1 
void Movie(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Video video =((Frarae)closure)-> video; 

MovieArg movieArg = (MovieArg)MAlXOC(sizeof(MovieArgRec)); 
Widget shell = ShellWidget("movie",XtParent(w),SW_over,NULL,NULL), 
form=FonnatWidget("movie - fonn",sheU), 
widgetsfMOVIEJCONS]; 
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Display •dpy=XtDisplay(globai- > loplevel); 

ForraJtem iiems[]={ 

{"movie_siop"."stop",0,0,FW_icon,NULL}. 

}; 

XiCallbackRec callbacksQ = { 

{StopMovie,(caddr_t)movieArg}, 
{Free , (caddr j)movie Arg} , 
{Destroy , (caddr_t)shcll} , 
{NULL,NULL}, 

}i 

int i; 

XGCValues values; 
GC gc; 

Dprintf("Movie\n'); 

FillForro(form,MOVIEJCONS .items , widgets.callbacks); 
XtPopup(sbell,XtGrabExclusive); 

values .foreground = 255 ; 
values .background = 0; 

gc=XiGetGC(XlPaxeni(w),GCForeground | GCBackground.&values); 
movie Arg- > frame = (Frame)closure; 

movieArg-> movie=(Pixmap ')MALLOC(video- > size[2]*sizeof(Pixmap)); 
movieArg- > old_fno«= movieArg- > frame- > frame; 
for(i =0;i< video- > size[2];i++) { 
char fnolSTRLEN]; 

sprintf(fno, " %03d\0\i+ video- > start); 
movieArg- > frame- > frame =i; 
GetFrame(video,i); 

movieArg- > movie(i) = Updatelmage(movieArg- > frame); 



WO 94/23385 



- 388 - 

XDrawlroageSmng(dpy,movicArg- > movie(i],gc, video- > size[0]-50. 10,fno,3); 

XCopyArca(dpy .movieArg- > movie(i],XtWindow(movieArg- > frame- > image_widget).D 
cfaultGC(dpy ,0),0,0,video- > size[OJ,video- > size(l],0,0); 

movie Arg- > frame- > frame = movieArg- > old_rao; 

FreeFrame(video,i); 

} 

XtDestroyGC(gc); 

movieArg->fno=0; 

movieArg- > msec =0; 

movieArg-> shown -0; 

movie Arg- > average =0; 

movieArg- > interval = 1000/video- > rate; 

movieArg- > id = XtAppAddTimeOui(globaJ- > appjron.movieArg- > imcrval,Projector,mo 

vieArg); 

XSynchronize(dpy,Troe); 

} 

void Compare(w, closure, cail_data) 

Widget w; 

caddrj closure. calljlata; 

{ 

XawListReturnStruct »name=(XawListReiurnStruct *)call_data; 

Video sre - (Video)closure, dst = FindVideofname- > string.global- > videos); 

int chain»els=src->type==MONO |j dst-> type- -MONO? 1:3, channel, 

values «0, x, y, 

frames = sre- > sizef2] > dst- > size|2]?dst- > size[2]:src- > size[2] , 

frame; 
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double mse; 

Message msg=NewMessage(NULL,400); 
XtCallbackRec callbacks!] 

{CloseMessage,(caddrj)msg}, {NULL.NULL}, 

}; 

msg->TOWs=fraraes>5?10:2»franies; msg->cols=40; 

if (global- > batch == NULL) 
MessageWindow(FindWidget("fTO_compare\w),msgrCompare",Tnje,callbacks); 

for(frame=0;frame< frames ;frame++) { 

Boolean srcp= src- > precision > dst- > precision; 

int err_sqr=0, 

precision= srcp?src- > precision-dst- > precision:dst- > precision-src- > precision; 

Mprintfdnsg, "Compare: %s%03d and 
%s%03d\n",src- > name.src- > start + frame, dst- > name, dst- > start+ frame); 
GctFrame(sTcframe); 
GetFrame(dst,frame); 

for(channel=0;channel<cbannels;channcl++) { 

values + = Size(src- > size[l] > dst- > sizem?dst:src,cb*nnel, 1 )» Size(src- > size[0] > dst- > s 
ize[0]?dst:src,channel,0); 

f0Tiy =0;y < si2e(src- > sizell] > dst- > size(l]?dst:src,channel, l);y + +) 

for(x=0;x < Si2e(src- > size[0] > dst- > sizelO]?dst:src,cnannel,0);x+ +) { 

int 

err= (src- > dau[channel][frame][x + Si2*(src, channel, 0)*y] < < (srcp?0:precision))-(dst- > 
dau[chajmel]lfrarae][x+Size(^ 

err_sqr+=err*err; 

} 
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} 

FretFrame(src . frame) ; 
FreeFrame(dst,frame); 
mse = (double)err_sqr/(double)( values); 
MprintfOnsg, "Error %d MSE %f PSNR 
% An" . en- sqr . mse , 1 0» log 1 0(pow((pow(2. 0.(double)(8 + (srcp?src- > precision:dst- > precis 

ionj))-l),2.0)/mse)); 

Mflush(msg); 

} 

} 

void BatchCompare(w.closurc.call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

String namc*(String)closure; 



closure =(caddr_t)FindVideo(name,global-> videos); 
Compare(w,closure,caIl_data); 

} 
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source/rwave.c 



include " . ./include/xwavc.h" 

^include < XI l/Xiesource.h> 

^include <X11/Intrinsic.h> 

include <X11/Quarks.h> 

extern Palette ReOrderPalettesQ; 

extern void NameButtonO; 

extern void ImageNotifyO; 

extent void ParscQ; 



#deftne 


IconPath 


"bitmaps" 


^define 


IconFile 


"xwave. icons 


#define 


CompressPath 


• • 


#define 


ComprcssExt 


".compress" 


Idefine 


PalettePath 


• » 


^define 


Palette Ext 


".pal" 


Global 


global; 





String ChannelNaroel3][4]*{ 

{ "Grayscale" ,NULL,NULL,NULL} , 
{"Red "."GreenVBlue "."Color"}, 

{•Y-I^umnce","U-Chrome ","V-Chrome "/Color "}, 

}; 



#defme XtNdebug "debug" 
#deftne XtNbatch "batch" 
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staiic XiResource resourcesfl = { 

{XtNdebug, XtCBoolcan, XiRBoolean, sizeof(Boolcan), 
XtOffset(Global,debug), XtRSiring, "false"}. 
{XiNbaich, XtCFile, XiRSiring, sizeof(String), 
XtOffset(Global.batch), XiRString, NULL}, 

}; 

sialic XnnOpiionDescRec opiions(] = { 

{ "-debug " , " 'debug " .XrmoptionNoArg, "irue" } , 
{ "-batch" ."•batch" .XrmopiionSepArg.NULL} , 

}; 

static Boolean CvtStrmgToPixcl20; 
#if defined(_STDC_) 

extemalref XtConvenArgRec const colorConvenArgs[2]; 
#else 

extemalref XtConvenArgRec colorConvenArgs[2]; 
#endif 

siatic String fa]lback_resourc£sQ = { 

"•copy vidcoToggle^translations: ^override \\n <BtnlDown> ,<BtnlUp> 

set() notifyO". 

"*copy_video*copy*state: true", 
NULL, 

}; 

XtActionsRec actionTableQ«={ 
{ "NameButton" .NameButton} , 

}; 

main(argc , argv , envp) 
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int argc; 

char *argv[], *envp[]; 

{ 

void InitPixmapsO, lniiActions(), IniiMainO, InitEnv(), InitDither(), Dispaich(); 
GlobalRec globalrec; 

global =&globaJrec; 
global- > videos = NULL; 
global- > frames = NULL; 
global- > points = NULL; 
InitEnv(envp); 

global- > toplevel « XtAppInitiali2e(& (global- > app_con), "xwave\opuons,XtNumber(optio 
ns),&ajgc,aigv,fallback_resources,NULL,ZERO); 

XtGetAppiicationResources(global- > toplevel,global,resources,XtNumber(rcsources),NUL 
L.ZERO); 

if (global- > batch! =NULL) { 

Parse(BATCH_DIR,global- > batch,BATCHJEXT); 

if (global- > baichjist! = NULL) Dispatch(global- > batchjist); 

> 

if (global- > batch = = NULL) { 

XtAppAddActions(global- > app_con,acuonTable,XtNumber(actionTable)); 

XtSetTypeConvemr(XiP3triiig,XtJtf , ixel,Cv^ 
(colorConvertArgs),XtCacheByDisplay,NULL); 

if (global- > debug) Dprintf("Xwave Debugging Output\n"); 

InitVisualO; 
InitDitherO; 

lnitPixmaps(IconPath,IconFile); 
Parse(PalettePath, "xwave " .PaletteExt); 
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global- > palcnes = ReOrderPalenes(global- > palenes.global- > palenes); 

IniLActions(global- > app_con); 

IniiMainO; 

XtReaJize Widget(gJobal--> loplevel); 
XiAppMainLoop(global- > app_con); 

} 

} 

void IniiEnv(envp) 
char *envpQ; 
{ 

String home = NULL, xwave=NULL; 

DprintfCIniiializing enviromentXn"); 
whilc(*ciivp! = NULL) { 

if(!sirncmp(*eDvp,"HOME=",5)) bomc=(*cnvp)+5; 

if<!strncmp(*envp, "XWAVE=\6)) xwave=(»envp)+6; 

envp+ + ; 

} 

if (xwave! - NULL) spriDtf(global- > home," %s/",xwave); 
else sprintf(global- > home,"%s/xwave/",home); 

} 

#define HEIGHT 14 
void InitPixmaps(path,fi]e) 
char *file, *path; 

{ 
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FILE *fp, "fopenO; 
Icon icons; 
char pad[100]; 

Display *dpy = XtDisplay(global- > toplevel); 

int j, j, sink. scrn = XDefaultScrccn(dpy), depth=DisplayPlanes(dpy.scm), 

bpl = (global- > levels*depth+7)/8; 
char data[HEIGHT*bpl]; 
Ximage 

'image =XCreatfImage(dpy, global- > visinfo- > visual,depth,ZPixmap,0,data.global- > leve 
ls,HEIGHT,8,bpl); 

sprintf(pad," %s%s/%s\0", global- > home.path.file); 
if (NULL = = (fp=fopen(pad,"r"))) { 

Eprintf("Can't open file %s\n",pad); 

cxitO; 

} 

fscanf(fp, " %d\n" ,&global- > nojeons); 

global- > icons = (kon)MALLOC«l + global- > no_icons)*sizeofaconRec)); 
for(i = 0; i < global- > nojconsii + +) { 

global- > icons[i].name=(String)MALLOC(l00); 

fscanf(rp, " %s\n" .global- > icons[i) .name); 

spriDtf(pad."%s%s/%s\0",global-> home,paih,global-> icons[i].name); 

XRcadBitmapFUeC 

XtDisplay(global- > toplevel), 
XDef aultRootWindow(dpy) , 
pad, 

&global- > icons[i]. width, 
ficglobal- > icons[i]. height, 
&global- > icons[i].pixmap, 
&sink, 
&sink 

); 
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} 

global- > icons (global- > no Jcons] . name = (Siring)MALLOC( 100); 
str.cpy(global->icons(global-> no Jcons]. name, "colors"); 
global- > icons[global- > no Jcons]. width = global- > levels; 
global- > icons(global- > no Jcons]. height = HEIGHT; 
for(i = 0;i < global- > levels ;i + + ) 

for(j =0;j < HEIGHTy + +) XPutPixel(image,i,j,i); 

global- > icons [global- > nojcons] .pixmap = XCreatePixmap(dpy ,XDcfaultRootWindow(dp 
y),global- > levels, HElGHT.depth); 

XPutlmage(dpy .global- > iconsfglobal- > no_icons].pixmap,DefaultGC(dpy.scrn),image,0,0 
,0,0,global- > levcls.HEIGHT); 

global- > no Jcons + + ; 

XtFree(image); 

fclose(fp); 

} 

#define done(type, value) \ 
{\ 

if (toVal- > addr ! = NULL) { \ 
if (toVal->si2e < sizeof(type)) { \ 

toVal->size = sizeof(type); \ 

return False; \ 

)\ 

•(type*)(toVaI->addr) - (value); \ 

} N 

else{ \ 

static type static_val; \ 

static_val = (value); \ 

toVal->addr ■ (XtPoimer)&static_val; \ 

} * 
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toVal->size = sizeofttype); \ 
return True; \ 

} 

^define dist(colora,colorb) \ 

abs(colora.red-colorb.red)+abs(colora.gTecn-colorb.green) + abs(colora.bluc<olorb.blue) 

static Boolean CvtStringToPixel2(dpy, args, num.args, fromVal, toVal, closure_ret) 
Display* dpy; 
XnnValuePtr args; 
Cardinal *num_args; 
XnnValuePtr fromVal; 
XnnValuePtr toVal; 
XtPoinier *closurc_ret; 

{ 



String 


str = (String)fromVal- > addn 


XColor 


scrccnColor; 


XColor 


exactColor; 


Screen 


♦screen; 


Colonnap 


colonnap; 


Sums 


status; 


String 


params[l]; 


Cardinal 


nuni _paiams = 1 ; 



Dprinif("Convert string to pixel 2\n"); 
if (*num_axgs != 2) 

XtAppErcorMsg(XtDisplayToApplicationContext<dpy), 'wrongParamcteTs" 

"cvtStringToPixel", 

"XtToolkitErTor", 
"String to pixel conversion needs screen and colonnap arguments', 
(String *)NULL, (Cardinal *)NULL); 
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screen - •((Screen ••) args(O).addr); 
colonnap = '((Colonnap •) args[l].addr); 

if (!sircmp(sir.XtDefauliBackground)) { 

*closure_ret - False; 
done(Pixel,WhiiePixeIOfScreen(screen)); 

} 

if (!strcmp(str,XtDefaultForeground)) { 
»closure_ret = False; 
done(Pixel,BlackPixelOfScreen(screen)); 

} 

paramslOl^str; 

if (0s = XPaneColor(DisplayOfScreen(screen),colonnap,str,&screenColor)) { 

XtAppWarningMsg(XtDisplayToApplicationContexi(dpy), "noColonnap", 

"cvtStringToPixel", 

"XtToolkiiError", "Cannot parse color: \"%s\"", 
params, &num_params); 

rcmrn False; 
}else{ 

if (0= =XAllocColor(DisplayOfScreen(screen),colormap,&screenColor)) { 
int i, delta, closest =0; 
XColor colors[global-> levels]; 

for(i=0;i<global->levels;i++)colors[i].pixel=i; 

XQueryColon(DisplayOfScrcen(screen),colonnap.colors,global- > levels); 
delta =dist(screenColor,colore[0]); 
for(i = 1 ;i < global- > levels;i + +) { 

int delta_new=dist(screenColor,colore[i]); 

if (delta _new< delta) { 
delta =delta_new; 
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closest=i: 

} 

} 

Dprintf( "Closest color to %s is pixel %d red %d green ?cd blue 
%d\n , '.str,colors[closest].pixel.colon[closest).red,colors(closestj.green,colors[closest].blue 

); 

•closure jet - (char*)True; 
done(Pixel, closest); 
} else { 

♦closure jet = (char*)True; 
done(Pixel, screenColor.pixel); 

} 

} 

} 

void Dispatch(list) 
Batch list; 

• { 

if (list- > next! = NULL) Dispatchflist- > next); 
(list- > proc)(NULL,list- > closure,list- > calljlata); 
if (list- > closure! =NULL) XtFree(list- > closure); 
if (list- > call jiata! = NULL) XtFree(list- > calljlata); 
XtFree(list); 

} 

void BatcbCtrl(w,closure,call_data) 

Widget w; 

caddrj closure. calljlata; 
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{ 

Dprintf("BatchCtrl\n"); 
global- > batch = (String)closure; 

} 

void UnixShcll(w,closure.call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

if ( . 1=sas Forlc((cbar ••)closure)) Eprintf( "Unable to fork\n"); 

} 

void InitDitberQ 



i, j. k, I, 

dm4[4]I4]*{ 

0, 8. 2, 10, 
12, 4, 14, 6, 
3. 11. 1, 9. 
15, 7, 13, 5 

}; 

for(i=0;i<4;i++) 

for(j ss 0;j<4a++) 

for(k=0;k<4;k++) 

for(l«0;l<4;l++) 

global.>ditber[4*k+i][4*l+j]=(dm4Ii]U]<<4)+din4[k][l]; 
} 



{ 

bit 
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source/Copy. h 



typedef struct { 
Video video; 

char name[STRLEN], src_name[STRLEN]; 
int UVsample[2]; 
int mode; 
Widget radioGroup; 
} CopyCtrlRec, ♦CopyCtrl; 
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source/Gram.y 



%{ 



* Grammar for files: .elo 
*/ 



^include 
^include 
^include 
^include 
^include 
extern void 



"../include/xwave.h* 

"Klics.h" 

Transforrn.h" 

"Copy.h" 

"Video.h" 

VideoLoadO; 



extern void VideoSaveO; 
extern void VideoDropO; 
extern void ImportKlicsO: 
extern void VideoAbekusSaveO; 
extern void UnixSbellO; 
extern void BatchCompCtrlO; 
extern void BatehTransCtrlO; 
extern void BatchCopyCtrlO; 
extern void BatcnCompareO; 
extern void BatcbCtrlO; 
extern CompCtrl InitCompCtrlO; 
extern CopyCtrl InitCopyCtrlO; 
extern TransCtrl InitTransCtrlO; 

static char *ptn 
void NewBatchO; 



%} 



WO 94I233&S 



-403 



%union 

{ 



double fnum; 
ini duib; 
char m ptr; 
Boolean bool; 



%ioken SIZE TRANSFORM TRANSFORM.NONE TRANSFORM_WAVE PATH 
%token F1LE_PAL PALETTE RANGE LINE 

%token FTuTviD TYPE FORMAT.MONO FORMAT.RGB FORMAT.YUV 
RATE DISK GAMMA PATH FILES START END LEN DIM HEADER OFFSETS 
NEGATIVE PRECISION 

%token FILE_BAT LOAD SAVE SAVE_ABEKUS COMPARE DROP 

COMPRESS VIDEO_NAME STATS_NAME BIN NAME 

%token STUJL.MODE VTDEO.MODE AUTO_Q QUANT.CONST 

THRESH_CONST BASE_FACTOR D1AG F ACTOR CHROME_FACTOR 

%token " DECISION DEC.MAX DEC.SIGABS DEC_S1GSQR FEEDBACK 

FILTER FLT NONE FLT.EXP CMP_CONST SPACE LEFT_BRACE RIGHT_BRACE 

DIRECTION 

%token FPS BITRATE BUFFER XWAVE SHELL IMPORTJOJCS 

% token COPY DERECT_COPY DIFF LPF_WE LPF_ONLY RGB_YUV 

%token <num> NUMBER 

%token <ptr> STRING 

%token <fmim> FNUMBER 

%token <bool> BOOLEAN 

%type < num > number videojype decision filter 

%type <ptr> string 

%typc <fnum> fnumber 

%type <bool> boolean 



<-nnpnTirrc CUCCT /Rlfl F 



WO 94/233*5 



PCT/GB94/006T7 



- 404 

%sun wait 



wait : 

| paljd paljiesc 
j video id video_desc 
I bat_id bat_desc bat_end; 

pal_id : F1LE_PAL { 

DprintfCGram: palette file %s\n" .global- > parse_file); 

}; 

video_id : FTLE_VID { 

DprintfCGram: video file %s\n",global->parse_file); 
global- > videos- > start » 1 ; 
global- > videos- > sue[2] « 1 ; 

}; 

bat_td : FILE_BAT { 

DprintfCGram: batch file %s\n" .global- > parse_file); 

}; 



paljiesc 



| pal dese palette LEFT_BRACE mappings RIGHT_BRACE; 



palette : PALETTE string { 

Palette pal=(Palette)MALLOC(si2eof(PaletieRec)); 

DprintfCGram: palette %s\n*\$2); 

strcpy(pal->name,$2); 

pal- > mappings = NULL; 
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pal- > nsxi = global- > p2lencs; 
global- >palencs=pal; 
global- > no _pals+ + ; 

}; 

j mappings mapping; 

RANGE number number LINE number number { 
Map map = (Map)MALLOC(sizeof(MapRec)) ; 

DprintfCGram: Range %d to %d m=%d c = %d\n".S2.$3.$5.$6); 

map- > start =$2; 
map- > finish =$3; 
map->m=$5; 
map->c=$6; 

map- > next - global- > palettes- > mappings; 
global- > palettes- > mappings = map; 

}; 

: video jiefs { 

if (global- > videos- > size[0] = =0 && 

global- > videos- > size[l] = - 0) { 

global- > videos- > sizelO] = global- > videos- > cols; 
global- > videos- > size[l] = global- > videos- > rows; 

} 

}: 

video_defs 

| videojlefs videojtef; 



mappings 



mapping 



video_desc 



videodef : PATH string { 
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DprintffVideo path %s\n",$2); 
strcpy(global- > videos- > path.S2); 

} 

j FILES string { 

Dprintf("Frames stored in %s\n".$2); 
srrcpy (global- > videos- > files,$2); 

} 

j TYPE video_type { 

String typesO = {"Mono M ,"RGB"."YUV-}; 

DprintffVideo type: %s\n",types[32]); 
global- > videos- > type - (VideoFormat)$2; 

> 

| RATE number { 

Dprintf(" Video rate %d fps\n",S2); 
global- > videos- > rate = $2; 

} 

I DISK { 

Dprintf("Frames on disk\n"); 
global- > videos- > disk = true; 

} 

| GAMMA { 

Dprintf("Gamma corrected\n*); 
global- > videos- > gamma = True ; 

} 

J NEGATIVE { 

Dprintf("Negative video\n"); 
global- > videos- > negative = True; 

} 

j TRANSFORM video_transfonn 
j START number { 

DprintffVideo start %03d\n",$2); 
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global- > videos- > stan =$2; 

} 

! END number { 

Dprintf( "Video end %03d\n",$2); 

global- > videos- > size[2] = $2-global- > videos- > start + 1 ; 

} 

{ LEN number { 

Dprintf( 'Video frames %d\n",$2); 
global- > videos- > size[2] = $2; 

} 

| DIM number number { 

Dprintf( "Video dimensions %d %d\n",S2,$3); 
global- > videos- > cols = $2; 
global- > videos- > rows = $3 ; 

} 

| HEADER number { 

Dprintf( "Video header size %d\n",52); 
global- > videos- > offset - $2; 

) 

| OFFSETS number number { 

Dprintf( "Video offsets %d %d\n\$2,$3); 
global- > videos- > x_offset = $2; 
global- > videos- > y_off set « $3 ; 

} 

j SIZE number number { 

Dprintf( "Video size %d %d\n",$2,$3); 
global- > videos- > size [0] = $2; 
global- > videos- > size[l]=$3; 

} 

| PRECISION number { 

Dprintf("Video precision %d bits\n\8+S2); 
global- > videos- > precision = $2; 
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video type : FORMAT_MONO { $$ = (int)MONO; } 
| FORMATRGB { $$=(int)RGB; } 
! FORMAT_YUV number number { $$ = (int)YUV; 

global- > videos- >UVsample[0]=$2; global- > videos- >UVsample[l] =$3; }; 

video_transform : TRANSFORM.NONE { 

global- > videos- > trans. type =TRANS_None; 

} 

| TRANSFORM_WAVE number number boolean { 
Dprintf( "Video wavelet tranforroed %d %d 

%s\n\$2,$3,$47"True": "False"); 

global- > videos- > trans, type «TRANS_Wave 
global- > videos- > trans.wavelet.space(O) - $2 
global- > videos- > trans.wavelet.space(l] =$3 
global- > videos- > trans.wavelet.dira- $4; 

}; 

bat_end 

| XWAVE { 

Dprintf("Gram: XWAVBn"); 
NewBatcb(BatchCtrl,(caddr_t)NULL.NULL); 

}; 

bat_desc : bat_cmds { 

DprintfCGram: End of batch file\n"); 



bat cmds 



J bat_cmds bat_cmd; 
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bat_cmd : simple_cmd 

j complexjrmd 



simplc_cmd : LOAD siring { 

XawListReturnStruct Misweturn* (XawListReturnStruct 

*)MALLOC(sizeof(XawListReturnStruct)); 

Dprimf("Gram: LOAD %s\n",$2); 
list_return- > string = $2; 

NewBaich(VideoLoad,NULL,(caddr_t)list_return); 

} 

| SAVE string { 

XawListReturnStruct *listjrturn= (XawListReturnStruct 

* )MAIiOC(sizeof(XawListReturnStruct)); 

Dprintf("Gram: SAVE %s\n",$2); 
list_return- > string = $2; 

NewBaich(VidcoSave,NULL,(caddrj)list_return); 

} 

| SAVE_ABEKUS string string string string { 
AbekusCtrl 

Ctrl = (AbekusCtrl)MALLOC(sizcof(Ab€kusCtrlRec)); 

Dprinrf("Gram: SAVE_ABEKUS %s %s %s 

%s\n",$2,$3,$4,$5); 

strcpy(ctrl- > namesl0],$2); 
strcpy(ctrl- > name$ll],$3); 
strcpy(ctrl- > namcs[2],$4); 
strcpy(ctrl- > namcsl3],$5); 
NewBatch(VideoAbekusSavc,(caddr_t)ctrl,NULL); 



f*. inr-n-n rrr CUCCT (PI \\ t Ifb 
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! COMPARE siring siring { 

XawLisiRetumStract *list_return= (XawListRerumSiruct 

•)MAIXOC(sizeof(XawListReiurnStruct)); 

Dprintf("Gram: COMPARE %s with %s\n".$2,$3); 
list_rcnirn- > string = $2; 

NewBatch(BatchCompare,(caddr_t)$3,(caddr_t)list_return); 

} 

| DROP string { 

XawListReturnSiract *list_rerurn = (XawListReturnSiruct 

»)MAlXOC(sizeof(XawListRewrnS tract)); 

DprintfCGram: DROP %s\n",S2); 
list_rcturn- > string = $2; 

NewBatchO/ideoDrop.NULLUcaddrjJlist^remrn); 

} 

| IMPORTJOJCS string { 

XawListRctumStruct *list_retum= (XawListRetumS tract 
•)MALLOC(sueof(XawListRcturnStract)); 

DprinrfCGram: IMPORTJOJCS %s\n*,52); 
list_retum- > string = $2; 

NewBatcb(lmportKlics t NUlX,(caddrj)list_return); 

} 

| SHELL string { 

char •*argv, »str=$2; 

int c, argc=l, len=strlen(str); 

DprintfCShell %s\n",str); 

for(c - 0;c < len;c + + ) if (strlc] - = ") { 

strfcJ-W; 

argc+ + ; 
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} 



argv=(char ")MALLOC((argc + l)'si2eof(char *)); 
argc=0; 

for(c=0;c < len;c+ = 1 +$irlcn(str+c)) { 
argv[argc]=(char 

• )M ALLOC((sixlen(sir + c) + 1 )»si2eof(char)); 

strcpy(argv[argc],str+c); 
argc+ + ; 

} 

argv[argc] = NULL; 

NewBaich(UnixSbell,(caddrj)argv,NULL); 

}; 

complex_cmd : compress LEFT_BRACE ccmp_aigs R1GHT_BRACE 

| transform LEFT_BRACE trans_args R1GHT_BRACE 
| copy copy_arg; 

compress : COMPRESS string { 

CompCtrl ctrl=lnnCompCtrl($2); 



Dprintf("Gram: COMPRESSXn"); 
NewBatch(BatchCompCtrl , (caddrj)ctrl, NULL); 



}; 



transform : TRANSFORM string { 

TransCtrl Ctrl = InitTransCtrl($2) ; 



Dprintf("Gram: TRANSFORM\n"); 
NewBatcb(BatchTransCtrl,(caddr_t)ctrl,NULL); 



copy 



COPY string string { 
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CopyCirl ctrl = InitCopyCtrl(S2); 
DprintfCGram: Copy\n"); 
strcpy(ctrl- > name. $3); 

NewBaich(BaichCopyCul,(caddrj)cirl,NULL); 

}; 

comp_args 

| comp_args comp_arg; 



trans_args 



trans_args trans_arg; 



CO py_arg : DIRECT_COPY number number { 

Dprintf("Gram: Direct Copy (sample %d %d)\n",$2,$3); 
((CopyCtrl)global- > batchjist- > closure)- > mode = 1 ; 

((CopyCirQglobal- > batchjist- > closure)- > UVsample[0] ■ $2; 

((CopyCul)global- > batcb_list- > closure)- > UVsample[l] = $3; 
} 

| DIFF { 

DprintfCGram: Difference Copy\n"); 
((CopyCtrl)global- > batchjist- > closure)- > mode =2; 

} 

! LPFWIPE { 

DprintfCGram: LPF zero\n"); 

((CopyCtrl)global- > batchjist- > closure)- > mode =3; 

} 

! LPF_ONLY { 

DprintfCGram: LPF only\n"); 

((CopyCtrl)global- > batch_list- > closure)- > mode =4; 

} 
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j RGB_YUV { 

DprintfCGram: RGB/YUV\n"); 

((CopyCoi)global- > batch__lisi- > closure)- > mode =5; 

} 

| GAMMA { 

DprintfCGram: Gamma convertm"); 
((CopyCtrl)global- > batchjist- > closure)- > mode =6; 

}; 

comp_arg : VIDEO_NAME string { 

DprintfCGram: Compress name %s\n",$2); 

strcpy(((CompCtrl)globaJ- > batchjist- > closure)- > name,$2); 
> 

| STATS_NAME string { 

DprintfCGram: Stats name %s\n\$2); 

strcpy(((CompCtrl)global- > batchjist- > closure)- > stats_name,$2); 

((CompCirl)global- > batchjist- > closure)- > stats_switch=True; 
} 

| BIN_NAME string { 

DprintfCGram: Bin name %s\n a ,$2); 

strcpy(((CompCtrl)global- > batchjist- > closure)- > bin_name,$2); 

((CompCtrl)global- > batchjist- > closure)- > bin_swhch=True; 
} 

| STILL JvIODE { 

DprintfCGram: StillXn"); 

((CompCtrl)global- > batchjist- > closure)- > stillvid=True; 

} 
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| VIDEO JvlODE { 

Dprinrff Gram: Video\n"); 

((CompCtrl)global- > batchjist- > closure)- > stillvid =False; 

} 

| AUTO_Q boolean { 

Dprimf("Gram: Auto_q %s\n",S2?"True": "False"); 
((CompCirl)global- > batchjist- > closure)- > auto_q =$2; 

} 

| QUANT_CONST fnumber { 

Dprir«f("Gram: Quant const %f\n\$2); 

((CompCtrl)global- > batcb_list- > closure)- > quant_const = $2; 
> 

| THRESHCONST fnumber { 

Dprintf("Gram: Thresh const %f\n",$2); 

((CompCtrl)global- > batchjist- > closure)- > thresh_const= $2; 
} 

j BASE_F ACTOR number fnumber { * . 

Dprintf("Gram: Base factor oct %d= %An",$2,$3); 

((CompCtrl)global- > batchjist- > closure)- > base_f actors [$2] =$3; 
} 

| DIAG .FACTOR fhumber { 

Dprintf("Gram: Diag factor %ftn",$2); 

((CompCtil)global- > batchjist- > closure)- > diag Jactor=$2; 

} 

1 CHROMETACTOR fnumber { 

Dprinrf("Gram: Chrome factor^ An", $2); 



((CompCtrl)global- > batchjist- > closure)- > chrome_factor =$2; 
} 
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| DECISION decision { 

DprintfCGram: Decision changed\n w ); 
((CompCtrl)global- > batchjist- > closure)- > decide =$2; 

} 

| FEEDBACK number { 

((CompCtrl)global- > baichjist- > closure)- > feedback =$2; 
((CompCtrl)global- > batchjist- > closure)- > auto_q = True; 

} 

| FILTER filler { 

String filters[2] = {"None", "Exp"}; 
DprintfCGram: Filter %s\n",filters[$2]); 
((CompCtrl)global- > batchjist- > closure)- > filter =$2; 

} 

| CMPCONST fhumber { 

DprintfCGram: Comparison %f\n",$2); 
((CompCtrl)global- > batchjist- > closure)- > cmp_const = $2; 

} 

| FPS fnumber { 

DprintfCGram: Frame Rate %f\n",$2); 
((CompCul)global- > batchjist- > closure)- > fps - $2; 

} 

| BITRATE number { 

DprintfCGram: %dx64k/s\n",$2); 

((CompCtrl)global- > batchjist- > closure)- > bitrate - $2; 

> 

| BUFFER { 

DprintfCGram: Buffer on\n"); 

((CompCtrl)global- > batchjist- > closure)- > buf_switch=Tnie; 

>; 

decision : DECMAX{ $$ = 0; } 
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DEC_S1GABS { $$ - 1; } 
DEC S1GSQR { $$ = 2; }; 



filter : FLTNONE { SS = 0; } 

| FLT_EXP { $$ = 1; }: 

trans_arg : VIDEO_NAME string { 

DprintfCGram: Transform name %s\n",$2); 

strcpy(((TransCtrl)global- > batch Jist- > closure)- > name,S2); 
} 

! DIRECTION boolean { 

Dprintf("Gram: Direction %s\n\S2?"True": "False"); 
((TransCtrl)global- > batch Jist- > closure)- > dirn= $2; 

} 

| SPACE number number { 

Dprintf("Gram: Space %d %d\n",$2,$3); 
((TransCtrl)global- > batch Jist- > closure)- > space[0) = $2; 
((TransCtrl)global-> batch Jist- > closure)- > space[l]= $3; 

} 

j PRECISION number { 

DprintfCGram: Precision %d bits\n",8+$2); 
((TransCtrl)global- > batch Jist- > closure)- > precisions $2; 

}; 

boolean : BOOLEAN { $$ = $1; } ; 

string : STRING { 

ptr - (char •)malloc(strlen($l)+l); 

soxpy(ptr,l+$l); 
ptrlstrlenCptrMl-'NO*; 

$$ = ptr; 



-417 



}; 



fnumber : FNUMBER { $$ - $1; }; 
number : NUMBER { $$ = $1; }; 

%% 

yyerror(s) char *s; { 

EprinrfCGram: error %s\n",s); 

exit(3); 

} 

void NewBatch(proc,closure,call_data) 
Proc proc; 

caddr_t closure, call_data; 

{ 

Batch bat=(Baich)MALLCX:(sizeof(BatchRcc)); 

bat- > proc = proc; 
bat- > closure » closure; 
bat- > call_data =call_data; 
bat- > ncxt= global- > batch_list; 
global- > batchjist = bat; 

} 



SUBSTITUTE SHEET (RULE 26) 
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source/Klics.h 



/• Block size - no not change ♦/ 
^define BLOCK 2 

typedef int BlockfBLOCK] [BLOCK]; /• small block •/ 
/• tokens */ 

#define TOKENS 15 

^define ZERO_STELL 0 
#define NON_ZERO_STILL 1 
(Cdefine BLOCK_SAME 2 
#define ZERO_VID 3 
#dcfine BLOCK_CHANGE 4 
#defme LOCAL_ZERO 5 
#define LOCAL_NON_ZERO 6 
^define CHANNEL ZERO 7 
#define CHANNEL_NON_ZERO 8 
#define OCT_ZERO 9 
#definc OCT_NON_ZERO 10 
#define LPF_ZERO 11 
#define LPF_NON_ZERO 12 
#define LPF_LOC_ZERO 13 
^define LPF_LOC_NON_ZERO 14 

static int token_bits[TOKENS] 

-{i.i.U t 2,i,i,i.i.i.i.i.i.i.i}; 

static unsigned char token_codeslTOKENS]= {0,1. 0,1,3,0, 1,0.1,0,1.0.1.0.1}; 
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/• decision algorithms */ 
^define MAXIMUM 0 
#define S1GABS 1 
^define S1GSQR 2 

/* compression modes */ 
#define STILL 0 
#define SEND 1 
^define VOID 2 
#define STOP 3 

/* LookAhead histogram */ 
#define HISTO 400 
^define HISTO_DELTA 20.0 
^define HISTO_BITS 9 

#inchide "../include/Bits.b" 

rypedef struct { 
Video sre, dst; 

Boolean stillyid, stats_switch, bin_swhch, auto_q, buf_switch; 
double quant_const, thresh_const, cmp_const, fps, 
base_factors[5], diagjactor, chromejactor; 
int bitrate, feedback, decide, filter; 

char namelSTRLEN], stats jiame[STRLEN], bin_namc[STRLEN], 

src_name[STRLEN]; 

Bits bfp; 
} CorapCtrlRec, *CompCtrl; 

rypedef struct { 

Boolean stillvid, auto_q, buf_switch; 

double quant_const. ihresh_const, cmp_const, fps, 
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base_factors[5], diag_factor. chrome_factor, 

int decide; 
VideoFonnat type; 
Boolean disk, gamma; 
int rate, start, size[3], UVsample(2]; 
VideoTrans trans; 
int precision; 
} KJicsHeaderRec, *IGicsHeader; 



«■«. mrrm irr ruCCT IO\ II t 



WO 94/23385 PCT/GB94,0<*77 

. 421 - 

source/KlicsSA.h 



include <stdio.h> 
include "Bits.h" 

define ncgif(booI,valuc) ((bool)?-(valuc): (value)) 
extern Bits bopenO; 

extern void bcloseO. breadO, bwriteO, bflushO; 

/* Stand AJone definitions to replace VideoRec & CompCtrl assumes: 

♦ video- > type == YUV; 

• video- >UVsampleQ = {1,1}; 

* video- > trans. wavelet.spaceQ = {3,2}; 

* Ctrl- > bin_switcb == True; 
*/ 

Mefme SA_WIDTH 352 
#define SA_HEIGHT 288 
#define SA_PRECISION 2 

static double base_factors[5]={ 1.0,0.32,0. 16,0. 16,0. 16); 

^define diag_factor 1.4142136 
#defihe chrome_factor 2.0 
Adeline thresb_const 0.6 
#define cmp_const 0.9 

/♦ Block size - no not change */ 
^define BLOCK 2 



typedef int BlockfBLOCK] [BLOCK]; /* small block */ 
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/• tokens */ 

tfdefine TOKENS 15 

^define ZEROJTILL 0 
#define N0N_2ER0_STTLL 1 
#define BLOCK_SAME 2 
^define ZER0_V1D 3 
#define BLOCK_CHANGE 4 
#defroe LOCAL_ZERO 5 
#define LOCAL_NON_ZERO 6 
#define CHANNELZERO 7 
/Cdefine CHANNEL_NON_ZERO 8 
#define OCT.ZERO 9 
#define OCT_NON_ZERO 10 
#definc LPF_ZERO 11 
#definc LPF_NON_ZERO 12 
^define LPF_LOC_ZERO 13 
#define LPF_LOC_NON_ZERO 14 

static int token_bits[TOKENS] 
= {1,1,1,2,2,1,1,1,1,1.1.1,14,1}; 

static unsigned char token_codes[TOKENS]={0,l,0,1.3,0,l,0,l,0,l,0,l,0,l}; 

/* decision algorithms */ 
#defme MAXIMUM 0 
^define S1GABS 1 
^define SIGSQR 2 

/* compression modes */ 
#define STTLL 0 
^define SEND 1 
#define VOID 2 



ciiocTmrr* wfft (RIB F ?fit 



WO 94/233*5 



PCT/GB94/00677 



- 423 - 

^define STOP 3 

/* LookAhead histogram */ 
define H1STO 400 
^define HJSTO_DELTA 20.0 
^define H3STO_BITS 9 
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source/Lex.l 



%{ 



I* 



* Lex driver for input files: .pal .vid .bat 
*/ 



H include 
# include 
extern int 



"../include/xwave.h" 
"../include/Gram.h" 
ParscInputO; 



#undef 
#undef 
jftindef 
#undef 
^define 
^define 
^define 
^define 



unput 

input 

output 

feof 

unput(c) 

inputO 
output(c) 

feofO 



ungetc(c,global- > parsefp) 

PaxseInput(global- > parsejp) 

putchar(c) 

(1) 



number -?[0-9]+ 
fnumber -?[0-9J+V[0-9] + 
string \"(r"]|^.)*N" 

ftstut WAIT MAP VIDEO BATCH BATCH_TRANS BATCH.COMP 

%n 2000 
%p 4000 
%e2000 
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char c-'\0'; 



whilc(c! = '/'){ 

while (c! = , *')c = input(); 
while (c= = , *')c = input(); 

} 



} 



\.pal { BEGIN MAP; Dprintf("Lex: Reading palette file\n"); return(FILE_PAL); } 
\.vid { BEGIN VIDEO; Dprintf("Lex: Reading video file\n"); return(FlLE_VlD); } 
\.bat { BEGIN BATCH; DprintfCLex: Reading batch filc\n"); rcturn(FILE_BAT); } 



{number} 

{string} 

{fhumber} 

< MAP > Palette 
<MAP>\{ 
<MAP>\} 

< MAP > Range 

< MAP > Line 



{ (void)sscanf(yytext, *%d", &vylval.num); return(NUMBER); } 

{ yylval.ptr = (char *)yytext; return(STRING); } 

{ (void)sscanf(yytext, Telf, &yylval.fnum); return(FNUMBER); } 

{ re turn(P ALETTE); } 

{ return(LEFT_BRACE); } 
{ retum(RIGHT_BRACE); } 
{ ieturn(RANGE); } 
{ retum(LINE); } 



< VIDEO Type 

< VIDEO MONO 

< VIDEO RGB 

< VIDEO YUV 

< VIDEO Rate 

< VIDEO Disk 
<VIDEQ>Gamma { 

< VIDEO Negative 



{ retum(TYPE); } 
{ return(FORMAT_MONO); } 
{ retum(FORMAT.RGB); } 
{ retum(FORMAT_YUV); } 
{ remrn(RATE); } 
{ return(DISK); } 
return(GAMMA); } 

{ rerum(NEGATTVE); } 
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< VIDEO > Path { leturn(PATH); } 

< VIDEO > Files { return(FlLES); } 

< VIDEO > Transform { return(TRANSFORM); } 

< VIDEO > None { return(TRANSFORM_NONE); } 

< VIDEO Wavelet { return(TRANSFORM_WAVE); } 

< VIDEO > Stan { return(START); } 

< VIDEO > End { retum(END); } 

< VIDEO > Length { rctum(LEN); } 

< VIDEO > Dimensions { return(DIM); } 

< VIDEO > Header { return(HEADER); } 

< VIDEO > Offsets { return(OFFSETS); } 



< VIDEO Size 


{ retura(SIZE); ) 


< VIDEO > Precision 


{ return(PRtCl5iuiN>, ; 


< VIDEO > Yes 


i yyiVoJ-DOOi — j rue, iciuiu^pwi ■! *m^j 9 / 


< VIDEO No 


/ wiuat Virvil — Pelw returnfBOOLEAN}: 1 


< BATCH > Load 


{ retunKiAJAUj, / 


< BATCH > Save 


{ rcturn(SAVE); } 


< BATCH > SaveAbekus 


{ remrn(SAVE_ABEKUS); > 


< BATCH > Compare 


{ return(COMPARE); } 


< BATCH > Drop 


{ return(DROP); } 


< BATCH > lmportKLlCS 


{ return(IMPORT_KUCS); } 


< BATCH > Transform 


{ BEGIN BATCHJTRANS; remrn(TRANSFORM); } 


< BATCH > Compress 


{ BEGIN BATCHCOMP; return(COMPRESS); 


< BATCH >Xwave 


{ return(XWAVE); } 


< BATCH > Shell 


{ return(SHELL); } 


< BATCH > Copy 


{ returo(COPY); } 


< BATCH > Direct 


{ retura(DIRECT_COPY); } 


< BATCH >Diff 


{ return(DIFF); } 


< BATCH > LPFzero 


{ return(LPF_WIPE); } 


< BATCH > LPFonly 


{ remrn(LPF_ONLY); } 


< BATCH > RGB- YUV 


{ return(RGB_YUV); } 
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< BATCH > Gamma 



{ rcturn(GAMMA); } 



< BATCH_COMP > VideoName 
<BATCH_COMP> Stats 

< BATCH_COMP > Binary 
<BATCH_COMP>Yes 
<BATCH_COMP>No 
<BATCH_COMP> Still 

< BATCH_COMP > Video 

< BATCH JTOMP > AutoQuant 

< BATCH_COMP > QuantConst 

< BATCH_COMP > ThreshConst 

< BATCH_COMP > BaseFactor 

< BATCH_COMP > DiagFactor 

< BATCH_COMP > ChromcFactor 

< BATCH_COMP > Decision 

< BATCH_COMP > Feedback 

< BATCH_COMP > Maximum 

< BATCH_COMP > SigmaAbs 

< BATCH_COMP > SigmaSqr 

< BATCH_COMP > Filter 

< BATCH_COMP > None 
<BATCH_COMP>Exp 

< BATCH.COMP > CmpConst 

< BATCHCOMP > FrameRate 

< BATCH_COM? > Bioate 

< BATCH.COMP > Buffer 

< BATCHCOMP >\{ 

< BATCH.COMP >\} 
rcrum(RJGHT_BRACE); } 



return(VTDEO_N AME) ; } 

return(STATS_NAME); } 

retuni(BIN_NAME); } 

{ yylval.bool=True; retum(BOOLEAN); } 
{ yylvaI.bool = False; retum(BOOLEAN); } 

retura(STILL_MODE); } 

rcturn(VroEO_MODE); } 

retura(AUTO_Q); } 

retura(QUANT_CONST); } 

rerurn(THRESH_CONST) ; } 
; remrn(BASE_FACTOR); } 
[ return(DlAG_FACTOR); } 
[ rctura(CHROME_FACTOR); } 

[ return(DEClS10N); } 
[ retura(FEEDBACK); } 

{ rrtuni(DEC_MAX); } 
[ return(DECSIGABS); } 
[ remrn(DEC_SIGSQR); } 
[ retuni(FILTER); } 
[ return(FLT_NONE); } 

{ return(FLT_EXP); } 
[ return(CMPCONST); } 
( remrn(FPS); } 
( retum(BITRATE); } 
( rcturn(BUFFER); } 

{ rtturn(LEFT_BRACE); } 

{ END; BEGIN BATCH; 



< BATCH_TRANS > VideoName { remm(VTDEO_N AME); } 
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< BATCH TRANS > Diicciion { rcturn(DIRECTlON) ; } 

< BATCH TRANS > Space { rerum(SPACE); } 

< BATCH TRANS > Precision { retum(PREClSION); } 

< BATCH TRANS > Yes { yylval.bool=True; rerurn(BOOLEAN); } 

< BATCH~TRANS > No { yylval.bool = False; rerum(BOOLEAN) ; } 

< BATCH TRANS > \{ { return(LEFT_BRACE); } 

< BATCh'tRANS > \} { END; BEGIN BATCH; retum(RIGHT.BRACE); } 



[. \i\n] 



{;> 



yywrapO { rcrurn(l); } 
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source/Transfonn.h 



typedef struct { 
Video src; 

char name (STOLEN], src_name[STRLEN]; 
int spaceP], precision; 
Boolean dim; 
} TransCtrlRec, •TransCtrl; 
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source/Video.b 



typedcf struct { 

char names[4]lSTRLEN]; 
} AbekusCtrlRec, »AbetaisCtrl; 



WO 
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source/makefile 



# Xwave Makefile 
ft 

CFLAGS = -O -I../iDclude 

LJBS = -IXaw -lXmu -lXt -lXext -1X11 -Ira -11 -L/usr/openwin/lib 

.KEEPJTATE: 
.SUFFIXES: .c .o 

xwaveSRC - Select.c Convert.c xwave.c IniiMain.c Pop2.c Video2.c Malloc.c 
InitFrame.c \ 

Frame. c Transfonn.c Convolve3.c Update.c Image.c Menu.c 

PullRigbtMcnu.c \ 

NameBuaon.c SmeBSBpr.c Process.c Lex.c Gram.c Parse.c Color.c \ 
Bits.c Siorage.c Copy.c Message.c Palene.c IraponKlics.c Icon3.c Klics5.c 

\ 

KlicsSA.c KlicsTestSA.c ImportKlicsSA.c ImpKlicsTestSA.c 
objDIR = .-./S(ARCH) 

xwaveOBJ * $(xwaveSRC:?c.c=$<objDIR)/%.o) 

$(objDIR)/xwave: S(xwaveOBJ) 

gcc -o $@ $(xwaveOBJ) $(UBS) $(CFLAGS) 
echo ••••••••••••••••••••• 

$(xwaveOBJ): $$(@F:.o-.c) ../inchide/xwave.h 
gcc -c S(@F: .o= .c) $(CFLAGS) -o S® 



Lex.c: Gram.c Lex.l 
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lex Lcx.l 

mv lex.yy.c Lex.c 

Gram.c: Gram.y 

bison -dlt Gram.y 

mv $(@F:.c = .tab.h) .. /include/Gram. h 
mv $(@F:.c = .tab.c) Gram.c 



include/Bits.h 
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#ifndef _Bits_h 
#definc _Bits_h 

typedef struct { 

unsigned char buf; 

int bufsizc; 

FILE *fp; 
} BitsRec, 'Bits; 

#endif 
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include/DTheader.h 



typedef struct DTheader { 

char fileJdM; /* "DT-IMAGE" */ 

char struct Jd; /* 1 */ 

char prod_id; /* 4 */ 

char, mil Jd; /• 1 •/ 

char boaxd_id; /• 2 •/ 

char create jime[9]; /• (0-l]year, [2]roonth, [3]dayoftnonth, [4]dayofweek, 
[5]hour. [6]min, [7]sec, [8]sec/l00 •/ 



char mod lime [91; 


/• 


as createjime 


char datum; 




/* 1 ♦/ 


char datasize[4]; 


/* 


1024?? */ 


char file_struct; 


/• 


1 •/ 


char datatype; 




/* 1 •/ 


char compress; 




/• 0 •/ 


char store; 




/• 1 */ 


char aspect[2J; 




/* 4, 3 •'/ 


char bpp; 




/•8*/ 


char spatial; 


/♦ 


1 •/ 


char width[2]; 




/• 512 */ 


char bcight(2]; 




/* 512 */ 


char full_widthl2]; 


/• 


512 •/ 


char fuU_heightl2]; 


/• 512 */ 




char unused 1(45]; 






char comment! 160]; 






char unused2[256]; 







} DTheader; 
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include/lcon.h 



typedef enum { 

FW label, FWJcon, FWjxmmand, FW_text, FW_bunon, FW_icon_bunon, 

FW_view, FWjoggle, 
FW _yn, 

FW_up, FW_down, FW_bueger, 
FW_scroll, FW_noat, 
FWJbrm, 
} FormWidgetType; 

typedef enum { 

SW_below, SW_over, SW_iop, SW_menu, 

} SbellWidgetType; 

typedef struct { 
String name; 
String contents.; 

int fromHoriz, fromVert; 

FonnWidgetType type; 
String hook; 
} Fonnltem; 



ctiPCTmrrF SHFFT (RULE 26) 



WO 94/23385 



PCT/GB94/006T7 



- 436 

include/hnage.h 



i 

• SXCousonium: Image.h.v 1.24 89/07/21 01:48:51 kit Exp $ 
•/ 

» 

•••••••••••••••••• 

Copyright 1987, 1988 by Digital Equipment Corporation, Maynard, Massachusetts, 
and the Massachusetts Institute of Technology, Cambridge, Massachusetts. 

All Rights Reserved 

Permission to use, copy, modify, and distribute this software and its 
documentation for any purpose and without fee is hereby granted, 
provided that the above copyright notice appear in all copies and that 
both that copyright notice and this permission notice appear in 
supporting documentation, and that the names of Digital or MTT not be 
used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. 

DIGITAL DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING 

ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL 

DIGITAL BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL 
DAMAGES OR 

ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR 
PROFITS, 

WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER 
TORTIOUS ACTION, 
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ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF 
THIS 

SOFTWARE. 



jfifndef _XawImage_h 
^define _XawImage_h 



/■" 



* Image Widget 



^include <X11/Xaw/Simple.h> 
^include <XU/Xmu/Conveners.h> 

/» Resources: 

Class RepType Default Value 



Name 



border BordeiColor Pixel XtDefaultForeground 

borderWidth BorderWidth Dimension 1 
cursor Cursor Cursor None 

destroyCallback Callback XtCallbackList NULL 

insensitiveBorder Insensitive Pixmap Gray 
mappedWbenManaged MappedWbenManaged Boolean 
sensitive Sensitive Boolean True 

bitmap Bitmap Pixmap NULL 
callback Callback XtCallbackList NULL 
x Position Position 0 



True 
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v Position Position 0 



#define XtNbitraap "bitmap" 

^define XtCBitrnap "Bitmap" 

/• Class record constants */ 

extern WidgetClass imageWidgetClass; 

rypedef struct JmageClassRec *ImageWidgetClass; 
rypedef struct JmagcRec -Image Widget; 



#endif /• _Xawlmage_h •/ 

/• DON'T ADD STUFF AFTER THIS #endif */ 
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include/ImageHeader.h 

/• Author: Philip R. Thompson 

* Address: phils@athcna.mit.edu. 9-526 

* Note: size of header should be 1024 (IK) bytes. 

•■ SHeader: ImageHeader.b.v 1.2 89/02/13 09:01:36 phils Locked $ 

* SDate: 89/02/13 09:01:36 $ 

* SSource: /mit/phils/utils/RCS/lmageHeader.h.v $ 



/Cdefine IMAGE_VERSION 3 

rypedef struct ImagcHeader { 

char file_veTsion[8]; /• header version •/ 

char hcader_size[8]; /• Size of file header in bytes ♦/ 

char image_width{8]; /• Width of the raster image •/ 

char image_heightl8]; /* Height of the raster imgage •/ 

char num_colors[8]; /* Actual number of entries in c_map */ 

char num_channels[8]; /• 0 or 1 = pixmap. 3 = RG&B buffers •/ 

char num _pictures[8]; /* Number of pictures in file ♦/ 

char alpha_channel[4]; /• Alpha channel flag •/ 

char runlength[4); /• Runlength encoded flag */ 

char author[48]; /* Name of who made it •/ 

char date[32]; /• Date and time image was made •/ 

char program[16]; /* Program that created this file •/ 

char comment[96]; I* other viewing info, for this image */ 

unsigned char cmap[256][3]; /• RGB values of the pixmap indices */ 

} ImageHeader; 



/* Note: 

♦ - All data is in char's in order to maintain easily portability 



ir-f-r mm r OC\ 
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across machines and some human readibiiiry. 

- Images may be stored as pixmaps or in seperaie channels, such as 
red, green, blue data. 

. An optional alpha channel is seperate and is found after every 

munjrhannels of data. 
• Pixmaps, red, green, blue, alpha and other channel data arc stored 

sequentially after the header. 

- If num channels = 1 or 0, a pixmap is assumed and up to numjrolors 
of colormap in the header are used. 

7 

end IroageHeader.h 
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include/lroageP.h 



/* 

* SXConsonium: lmageP.h,v 1.24 89/06/08 18:05:01 swick Exp $ 
*/ 



Copyright 1987, 1988 by Digital Equipment Corporation, Maynard, Massachusetts, 
and the Massachusetts Institute of Technology, Cambridge, Massachusetts. 

All Rights Reserved 

Permission to use, copy, modify, and distribute this software and its 
documentation for any purpose and without fee is hereby granted, 
provided that the above copyright notice appear in all copies and that 
both that copyright notice and this permission notice appear in 
supporting documentation, and that the names of Digital or MTT not be 
used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. 

DIGITAL DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING 

ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL 

DIGITAL BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL 
DAMAGES OR 

ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR 
PROFITS, 

WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER 
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TORTIOUS ACTION, 

ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF 
THIS 

SOFTWARE. 

......... • •••••/ 



/* 

* ImageP.h - Private definitions for Image widget 
* 

•/ 

#ifadef _XawImageP_h 
#defxne _XawImageP_h 

/• * * **** ***** •••••••• 

■ * 

♦ Image Widget Private Dau 

..................... ..............*/ 

#include ".. /include/Image .h* 
^include <Xll/Xaw/SimpleP.h> 

/• New fields for the Image widget class record */ 

rypedef struct {bit foo;} ImageClassPan; 

/* Full class record declaration */ 
typedef struct _ImageClassRec { 

CoreClassPart core_class; 

SimpleClassPart siraple_class; 
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ImageClassPart image_dass; 
} ImageClassRcc; 

exieni ImagcClassRec imagcClassRec; ■ 

/* New fields for the Image widget record */ 
typedef struct { 
/* resources */ 

Pixmap pixmap; 

XtCallbackList callbacks; 

/* private state */ 

Dimension raap_width, mapjieight; 
} ImagePart; 

/ •* •••••••• •••••••••••••••••••• 

* Full instance record declaration 
* 

»» » • ♦/ 

rypedef struct _ImageRec { 

CorePart core; 

SimplePan simple; 

ImagePart image; 
} ImagcRec; 



#endif /* _XawImageP_h */ 
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include/Message.h 



typcdef struct { 

Widget shell, widget; /* shell and text widgets (NULL if not created •/ 

XawTextBlock info; /* Display text •/ 

int size, rows, cols; /* Size of buffer (info.ptr) & dimensions of display •/ 

XawTextEdUType edit; /* edit type •/ 
Boolean ownjext; /• text is owned by message? •/ 

} MessageRec, 'Message; 
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include/PaJette.b 



tfdefine PalettePatn V 

#defme PalettcExt ".pal" 

typedcf struct _MapRcc { 
int stan, finish, m, c; 
struct _MapRec *next; 

} MapRec, *Map; 

typcdef struct _PaleneRec { 
char name[STRLEN]; 
Map mappings; 
struct _PaletteRec •next; 

} PaJeoeRec, •Palette; 
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include/PullRigbtMenu.h 



/• 

• SXConsonium: PullRightMenu.h.v 1.17 89/12/11 15:01:55 kit Exp $ 

* 

♦ Copyright 1989 Massachusetts Institute of Technology 
* 

* Permission to use, copy, modify, distribute, and sell this software and its 

• documentation for any purpose is hereby granted without fee, provided that 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this permission notice appear in supporting 

* documentation, and that the name of M.I.T. not be used in advertising or 

* publicity pertaining to distribution of the software without specific, 

• written prior permission. M.I.T. makes no representations about the 

• suitability of this software for any purpose. It is provided "as is" 

* without express or implied warranty. 

• M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

• IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

♦ BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

♦ WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS. 
WHETHER IN AN ACTION 

• OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

• CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
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• PullRightMenu.h - Public Header file for PullRightMenu widget. 

• This is the public header file for the Athena PullRightMenu widget. 

• It is intended to provide one pane pulldown and popup menus within 

* the framework of the X Toolkit. As the name implies it is a first and 

* by no means complete implementation of menu code. It does not attempt to 

♦ fill the needs of all applications, but does allow a resource oriented 

* interface to menus. 
» 

*/ 

#ifndef _PullRightMenu_h 
^define _PullRightMenu_h 

^include <Xll/SbeU.h> 

^include <Xll/Xmu/Converters.h> 



* PullRightMenu widget 
* 



/* PullRightMenu Resources: 



Name 



Class 



RepType 



Default Value 



XtDefaultBackground 
None 



background Background Pixel 

backgTOundPixmap BackgroundPixmap Pixmap 
borderColor BorderColor Pixel XtDefaultForeground 

borderPixmap BorderPixmap Pixmap None 
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BorderWidth Dimension 1 

VenicalMaxgins Dimension VenicalSpace 
ColumnWidih Dimension Width of widest text 
Cursor Cursor None 

Callback Pointer NULL 

Height Dimension 0 

Label String NULL (No label) 

LabelClass Pointer smeBSBObjectClass 
mappedWhenManaged MappedWhenManaged Boolean True 
rowHeight RowHeigbt Dimension Height of Font 

Sensitive Boolean 

VenicaJMargins Dimension 
Width Dimension 0 

Widget Widget NULL 
Position Position 0 

Position Position 0 



borderWidth 
bonomMargin 
columnWidth 
cursor 

destroyCallback 
height 
label 

labelClass 



sensitive 
topMargin 
width 
button 
x 

y 



True 
VenicalSpace 



•/ 

rypedef struct _PullRigbtMenuClassRec» PullRigbtMenuWidgetClass: 
rypedef struct _PullRightMenuRec* PullRightMenuWidget; 

extern WidgetClass pullRightMenu WidgetClass; 

#define XtNcursor "cursor" 
#define XtNbottomMargin "bonomMargin" 
#dcfine XtNcolumnWidth "columnWidth" 
#defme XtNlabelClass "labelClass" 
#defme XtNmenuOnScreen "mcnuOnScreen" 
(Cdcfine XtNpopupOnEnny "popupOnEntry" 
#defme XtNrowHeight "rowHeight" 
^define XtNtopMargin "topMargin" 



ci iocrm rrr eucrr m u t oo 
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^define XtNbutton "bunon" 

#deftne XtCColumnWidih "ColumnWidlh" 
#define XtCLabelClass "LabelClass" 
#define XtCMcnuOnScreen "MenuOnScreen" 
^define XtCPopupOnEntry "PopupOnEntry" 
#dcfine XtCRowHeigbt "RowHcighf 
^define XtCVcrticalMargins "VerticalMargins" 
define XtCWidget "Widget" 

»...»....»•••»•• 

♦ Public Functions. 
* 

..... * ••••• / 

/• Function Name: XawPullRightMcnuAddGlobalAcrions 

• Description: adds the global actions to the simple menu widget. 

* Arguments: app_con - the appcontext. 

• Returns: none. 
•/ 

void 

XawpullRigbtMenuAddGlobalActions(/* app_con */); 
/* 

XtAppContext appjron; 
•/ 

#endif f* _PullRighuMenu_h */ 



WO 94/23385 



- 450 

include/SmeBSBpr.h 



/* 

• SXConsonium: SmeBSB.h.v 1.5 89/12/11 15:20:14 kit Exp $ 

• Copyright 1989 Massachusetts Institute of Technology 

• Permission to use, copy, modify, distribute, and sell this software and its 

• documentation for any purpose is hereby granted without fee, provided that 

• the above copyright notice appear in all copies and that both that 

• copyright notice and this permission notice appear in supporting 

• documentation, and that the name of M.I.T. not be used in advertising or 

• publicity pertaining to distribution of the software without specific, 

• written prior permission. M.I.T. makes no representations about the 

• suitability of this software for any purpose. It is provided "as is" 

• without express or implied warranty. 
• 

• M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

• IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

• BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

• WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, 
WHETHER IN AN ACTION 

• OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

• CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
•/ 

SUBSTITUTE SHEET (RULE 26) 
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/• 

* SmeBSBpr.h - Public Header file for SmcBSB object. 

* This is ihc public header file for the Athena BSB Sme object. 

* It is intended to be used with the simple menu widget. This object 
i * provides bitmap - string - bitmap style entries. 

#ifndef _SmeBSBpr_h 
#dcfine _SmeBSBpr_h 

^include <Xll/Xmu/Conveners.h> 

^include <X11/Xaw/Sme.h> 

* 

* SmeBSBpr object 

/• BSB pull-right Menu Entry Resources: 

Name Class RcpTypc Default Value 



callback Callback Callback NULL 

destroyCallback Callback Pointer NULL 

font Font XFontStruct * XtDefaultFont 

foreground Foreground Pixel XtDefaultForeground 

height Height Dimension 0 

label Label String Name of entry 



cimcTiTinr cwerr twn f 9K\ 
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lefiBitmap 

leftMargin 

righiBitmap 

rightMargin 

sensitive 

venSpace 

width 

x 

y 
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LeftBitmap Pixmap None 

HorizontalMargins Dimension 4 

RjgbtBitmap ' Pixmap None 

HorizontalMargins Dimension 4 



Sensitive 
VenSpace 
Width 
Position 
Position 



Boolean 
int 

Dimension 

Position 

Position 



True 



25 
0 

On 
0 



menuName MenuName String "menu* 



rypedef struct _SmeBSBprClassRec •SmeBSBprObjectClass; 
rypedef struct _SmeBSBprRec *SmcBSBprObject; 

extern WidgetClass smcBSBprObjectClass; 

#definc XiNleftBitmap ■leftBitmap" 

^define XtNIeftMargin "leftMargin" 

#define XtNrightBhmap "rigbtBitmap" 

^define XtNrightMargin "rightMargin" 

Idefme XtNvertSpace "venSpace" 

jfdefine XtNmenuName "menuName" 

#define XtCLeftBitmap "LcftBhmap" 

#define XtCHorizontalMargins "HorizontaJMargins" 

#define XtCRightBitmap "RigbtBitmap" 

#define XtCVenSpace "VenSpace" 

#define XtCMenuName "MenuName" 



#endif /• _SmeBSBpr_b •/ 
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include/SmeBSBprP.h 



I* 

• SXConsonium: SmeBSBP.h,v 1.6 89/12/11 15:20:15 kit Exp $ 

* 

• Copyright 1989 Massachusetts Institute of Technology 

* 

• Permission to use, copy, modify, distribute, and sell this software and its 

' documentation for any purpose is hereby granted without fee, provided that 

• the above copyright notice appear in all copies and that both that 

• copyright notice and this permission notice appear in supporting 

• documentation, and that the name of M.I.T. not be used in advertising or 

• publicity peraining to distribution of the software without specific, 

• written prior permission. M.I.T. makes no representations about the 

• suitability of this software for any purpose. It is provided "as is" 

• without express or implied warranty. 

^ MAT. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

• IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

• BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

• WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, 
WHETHER IN AN ACTION 

• OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

• CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 

* 

. • Author: Chris D. Peterson, MIT X Consortium 
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•/ 
/• 

• SmeP.h - Private definitions for Sine object 
*/ 

tffndef _XawSmeBSBP_h 
^define XawSmeBSBPJ) 

• Sme Object Private Data 

••• / 

^include <Xll/Xaw/SmcP.h> 
^include "../ineludc/SmcBSBpr.h" 

/ • * ••••••• • • •••••• 

• New fields for the Sme Object class record. 

„. • ••••••••••••/ 

rypedef struct SmeBSBprClassPart { 

XtPointer extension; 
} SmeBSBprClassPart; 

/• Full class record declaration */ 
typedef struct _SmeBSBprClassRec { 
RectObjClassPart rect_class; 
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SmeClassPart sme_class; 
SmeBSBprClassPan smej)sb_class; 
} SmeBSBprClassRec; 

extern SmeBSBprClassRec SmeBSBprClassRec; 

/• New fields for the Sine Object record */ 
typedef struct { 
I* resources */ 

String label; /* The entry label. */ 

int vert space; /• extra ven space to leave, as a percentage 

of the font height of the label. */ 
Pixmap left_bitmap, right_bitmap; /* bitmaps to show. */ 
Dimension left_margin, riglumargin; /♦ left and right margins. */ 
Pixel foreground; /• foreground color. •/ 

XFontStruct * font; /* The font to show label in. •/ 

XUustify justify; /• Justification for the label. */ 

String menu_name; /• Popup menu name */ 

/* private resources. */ 

Boolean set_values_area_cleared; /• Remember if we need to unhighlight. V 

GC norm_gc; /* noral co,or S c - *' 

GC revjgc; reverse color gc. •/ 

GC norra_gray_jc; /• Normal color (grayed out) gc. •/ 

GC inven_gc; /• gc for flipping colon. ♦/ 

Dimension left>tmap_width; /* size of each bitmap. */ 
Dimension left_bitmap_height; 
Dimension right_bitmap_width; 
Dimension right_bitmap_height; 
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} SrneBSBprPan; 
■ 

" Full instance record declaration 
* 



rypedef struct _SmeBSBprRec { 

ObjectPart object; 

RectObjPan rectangle; 

SmcPart sme; 

SmcBSBprPart sme_bsb; 
} SmeBSBprRec; 



/ 

* Private declarations. 
* 



#cndif /* XawSmcBSBPprJi ♦/ 
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includc/xwave.h 



^include 




^'include 


<X11/Xutil.n> 


^include 


<Xll/Xatom.n> 


^include 


< XI 1/Xaw/Cardinals.n > 


^include 


<Xll/StringDefs.h> 


^include 


<X11/Xmu/Xmu.b> 


^include 


< X 1 1 /Xaw/Command.b > 


^include 


<X11/Xaw/List.h> 


^include 


<Xll/Xaw/Box.h> 


# include 


<Xll/Xaw/Fonn.h> 


^include 


< XI 1/Xaw/Scrollbax.h > 


^include 


< X 1 1/Xaw/Viewport.n > 


^include 


< XI 1/Xaw/AsciiTcxt.h > 


#include 


< XI l/Xaw/Dialog.n> 


# include 


< XI 1/Xaw/McnuDunon.n 


^include 


< XI 1 / A3 W/^ impicivicxiu.il-' 


H include 




^include 


^ V1 1 rVnnr/TA6e1# 

< XI 1/Aavw 1 oggic.n^ 


^include 


Smecbbpr.D 


#include 


"PuURightMenu.b* 


^include 


<Xll/SheD.h> 


^include 


<Xll/cursorfo0t.h> 


^define 


STRLEN 100 


^define 


NAME_LEN 20 


^include 


•Image.h" 


^include 


"Message.h" 


^include 


<direni.h> 


• ^include 


<math.h> 
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include <stdio.h> 
include "Palette.h" 
^include "Icon.b" 

define PLOT_DIR "graphs" 

#define PLOT_EXT ".plot" 

#dcfinc ELLA_IN_DIR 

tfdefine ELLA_IN_EXT ".eli" 

tfdefine ELLA_OUT_DIR "." 

^define ELLA_OUT_EXT ".elo" 

//define V1D_DIR "videos" 

define VTD_EXT Wid" 

#define IMAGE.DIR "images" 

^define BATCHDIR "batch" 
^define BATCH.EXT "bat" 
^define KUCS_DER •import" 
^define KUCS_EXT ".klics" 
^define JOJCS_SA_DIR "import" 
^define KUCS_SA_EXT ".IdicsSA" 

typedef enum { 

TRANS_None, TRANS_Wave, 

} TransType; 

typedef enum { 

MONO, RGB, YUV, 
} VideoFormat; 

extern String ChannelName[3]l4]; 



#define negif(bool, value) ((bool)?-(value):(value)) 
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typedef struct { 

String name; 

Pixmap pixmap; 

unsigned int height, width; 
} IconRec, 'Icon; 

typedef void (*Proc)(); 
typedef String •(*ListProc)0; 
typedef Boolean (•BoolProc)(); 

typedef struct { 
String name; 
WidgetClass widgetClass; 
String label; 

String hook; /* menuName for smeBSBprObjectClass •/ 
} Menultem; 

typedef struct { 

String name, button; 

ListProc list_proc; 

String acrion_name; 

Proc action_proc; 

caddrj action_closure; 
} Selectltem, 'Selection; 

typedef struct { 

TransType type; 

int space[2]; 

Boolean dim; 
} WaveletTrans; 

typedef union { 

r»-r M iprr IBM C 1B\ 
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TransType type; 
WaveletTrans wavelet; 
} VideoTrans; 
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typedef struct _VideoRec 
char name(STRLEN); 
char path[STRLEN]; 
char files [STRLEN]; 
VideoFormat type; 
Boolean 
Boolean 
Boolean 
int rate; 
start; 



{ 



int 
int 
int 
int 
int 
int 



/• Name of this video name.vid V 
/• Path to frame file(s) •/ 
/• Name of frames filesOOl if not name */ 
/• Type of video (MONO.RGB.YUV) •/ 
disk; /* Frames reside on disk rather than in memory */ 
gamma; I* Gamma corrected flag */ 

negative; /* Load negative values in data •/ 

/• Frames per second */ 
/• Starting frame number */ 
size[3]; /• Dimensions of video after extraction x, y and z */ 
UVsample[2]; /• Chrominance sub-sampling x and y •/ 

offset; /• Header length •/ 

cols, rows; /• Dimensions of video as stored •/ 

x_offset, y_offset; /* Offset of extracted video in stored •/ 



VideoTrans trans; 
int precision; 
short »»data[3]; 
struct JVideoRec 
} VideoRec, 'Video; 



♦next; 



/* Transform technique used •/ 
/• Storage precision above 8 bits •/ 
/• Image data channels +/ 
/• Next video in list •/ 



typedef' stmct { 

Video video; 

char namc[STRLEN]; 
} VideoCtrlRec, *VideoCtrl; 



typedef struct _PointRec 
int location[2]; 
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Lni usage; 

struct _PoimRec *next; 
} PointRec. 'Point; 

typedef struct _FrameRec { 

Widget shell. image jvidget, point_merge_widget; 

Video video; 

int loom, frame, channel, palette; 
Boolean point_switch, pointjnerge; 
Point point; 
Message msg; 
struct _FrameRec *next; 
} FrameRec, *Frame; 

#defme NO_CMAPS 6 

typedef struct _BatchRec { 
Proc proc; 

caddr_t closure, call_data; 
struct JBatchRec *next; 
} BatchRec, "Batch; 

typedef struct { 

char bomelSTRLEN]; 
XtAppContext app_con; 
Widget toplevel; 
int nojcons; 
Icon icons; 
Video videos; 
Frame frames; 
Point points; 
Palette palettes; 
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int no_pal$; 
String paxse_file; 
Siring parsejoken; 
FILE *parse_fp; 
XVisuallnfo "visinfo; 
int levels, rgbjevels, yuv_levels[3]; 
Colonnap cmaps[NO_CMAPS]; 
String batch; 
Batch batch Jist; 
Boolean debug; 
int ditber[16][16]; 
} GlobalRec, *Global; 

typedef struct { 

Widget widgets[3]; 

int max, min, * value; 

String format; 
} NumlnputRec, •Numlnput; 

typedef struct { 

Widget widgets[2]; 

double max, min, *value; 

String format; 
} FloatlnputRec, •Floatlnput; 

extern Global global; 

/* InitFrame.c •/ 

extern Video FindVideoQ; 



/• Pop2.c */ 
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extern void NAO; 
extern Widget FindWidgetf); 
extern void DestroyO; 
extern void Free(); 

/* Storage. c */ 

extern void NewFrameO; 
extern void- GetFrameO; 
extern void SaveFrameO; 
extern void FreeFrameO; 
extern void SaveHeaderO; 
extern Video CopyHeaderQ; 



/* Message. c */ 

extern void TextSizeO; 

extern Message NewMessageO; 

extern void MessageWindowO; 

extern void CloseMessageO; 

extern void MprinrfO; 

extern void DprintfO; 

extern void EprintfO; 

extern void MflushO; 

/• Icon3.c */ 

extern void FillFormO; 

extern void FillMenuO; 

extern Widget ShellWidgetO; 

extern Widget FonnatWidgetO; 

extern void SimpieMenuQ; 
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extern int TextWidthO; 
extern Icon Findkon(); 
extern void NumlncDec(); 
extern void FloadncDecO; 
extern void ChangeYNO; 
extern XFontStruct *FindFont(); 
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DATA COMPRESSION AND DECOMPRESSION 
GREGORY KNOWLES AND ADRIAN S. LEWIS 
M-2357 US 
APPENDIX B-l 
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630X0 rast Tcp Octave 



seg 


•klics' 




macro 
TOPX 


&DG. &HG , &old, &XX 




swap 

move . w 

neg.w 

add.w 

add.w 

swap 

move . 1 


&HG 

»DG,&XX 
&DG 

iXX,&HG 
iHG 

iDG.&old , 


i HG=G1H0 

? XX=G0 

• DGsD(-GO) 

DG=DD 

HGsGID 

HG&DG1 

save DD 


endm 






macro 
TOPY 


turn inaufl JtWrtl X. nowl 


IVY 


move . 1 
move • 1 
move. 1 
add.l 
sub.l 


&newO,&XX 

SllCWi / m rl\J + , 

&HG1.&HG0 

&XX.&HG1 ; 
&XX.4HG0 


read HG 

copy HG 

nevlsHlGl 

newOsHOGO 


endm 






macro 
TOPBLOCX 


&DC0, &HG0, inewO, toldO. 


&DG1. &KG1. 


TOPY 
TOPX 

TOPX— 


&HG0 , fcnewO , &HG1 . tnewl , 4 XX 
&DC0,&HG0,&old0, &XX 
- &DGl-r&HGl-# & 0 1 dl -rfiXX 






endm 






macro 
TOPH 


&DG, fcHG, taew, &old, &XX 




move . 1 
TOPX 


Lnew.&HG 

&DG, kHG, told, &JCX 




endm 






macro 
TOPE 


tDG, told, &XX 




move.l 
swap 
move.w 
move.l 


&DG, &XX ; 
4 XX 

&XX,&DG 
&DG,&old 


XX-DG 
XX=GD 
DGsDD 
save DD 
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"TcpBwc" 
• 

rS 

src 
dst 
width 
r.eight 



endn 
TJMC 



«dol 



*do2 



<?dc3 



Gdo4 



FXCORE 
OS.L 
DS.L 

r s . l 

DS.L 
ENDR 

link 
mo v em. 1 

moved . 1 
move . i 
move . 1 
move . 1 
move. 1 

move . 1 

add.l 

move.l 

lsr.l 
surjq.l 

lar.l 
subq.l 

move. 1 
move. 1 

TOPH 

TOPH 

dbf 

TOPH 

TOPE 

move. 1 
move . 1 
adda . 1 
adda. 1 
move . 1 
TOPY 

TOPBLOCX 
TOPBLOCX 
dbf 

TOPBLOCR 
TOPE 
TOFE 
dbf 

move. 1 
add.l 

move . 1 
move. 1 
dbf 

movent. 1 



LXPCRT 

8 
i 
1 



a6. #0 

d4-d7/a3-a5. 



•<a7) 



PS. src(a6) . aO 
PS. height (a6) .d7 
PS.width(a6) , d6 
aO.al 

PS. dst (a6| . al 

d6.dS 
' d5.d5 
d5,a4 

• l.d7 

• 2.d7 

• 2.d6 
#2.d6 

d6.d3 
<aO)*,d0 

dO.dl. (aO}*, (al)+.d4 
dl.dO. <a0)*, <al)*.d4 
d5.«dol 

dO.dl. <a0)*. (al)*.d4 
dl, (ali*.d4 

a0.«2 
al.a3 
a4,a0 
a4.al 
d6.d5 

d2. <a2)*.d0. (aO)*.d4 



no local variables 
store registers 

read src 
read height 
read width 

read dst 

inc » width 
inc # »2 
save inc 

heighc/s2 
h«ight-«2 

width/ «4 
width-s2 

ccountawidth 
d0s*nevO*-* 



while -i;*--ccount 



nevO«newl 
oldOsoldl 
nevl*sinc 
oldl* aanc 
ccount*width 



d2.d3. H2) + . <a3)*,d0.dl. (a0)*. <al>*.d4 
d3.d2. <a2>*. Ia3)*.dl.d0. <a0>*. Cal)*,d4 
d5.9do3 ; while -i:=--ccount 

d2.d3. (a2)4. (a3)*.d0.dl. (a0>*, <alW.d4 
dl, <al)*.d4 



d3, <a3)*.d4 
d7,9do2 

d6,d3 
U,d5 

<a3)*. (all* 
l«3)*, ial)* 
d5.fldo4 

<a7)*,d4-d7/a3-a5 



; while -li=- -height 

; ccountawidth 

; dO« # newO** 

; copy prev line 

; while -l!*--ccount 

; restore registers 
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unik a6 ; remove locals 

rzs ; return 

ENDFUNC 
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680X0 Table Loocjp RGB/ YW code 



machine 
a eg 



MC68030 
•XliCS' 



seg 
end if 

rtKTABLE FUNC 



if fcTYPE { ' seg * I * • UNDEFINED* Chen 



4 seg 



PS RECORD 
Table DS.L 
ENDR 

link 
Tavern. 1 

• 

move . 1 
clr.l 
9 Make Loop 

move.w 

move. 1 
move.w 

add. v 
add.w 

lsr.w 
move.w 
move . w 

add.w 

move.w 

add.w 

add.w 

asr.w 

sub. w 

lsr.w 
move . w 
move.w 

add.w 

CIRp . W 

one 

move • 1 

clx.l 
eHakeNegLoop 

move.w 

.w 



EXPORT 
8 



a6.IO 

d4-d7/a3-aS.-<a7) 

PS.Tableia6) ,a0 
dO 

• 512. dl 

d0,d2 
d2,d3 

d2,d2 
dl,d2 

*2.d2 
d2, U0)4 
d2, (a0)* 

d3.d3 
d3.d2 
d3.d3 
d2.d3 
#4.d3 
d3.dl 

• 2,dl 
dl. (aOW 
dl. (a0)« 

#l.d0 
#$0200. dO 
flKaJceLoop 

#$00000200. dO 
d4 

•312. dl 
d0,d2 



; store registers 

;Table is ( long) <2U*312 ) i long) ( 512 - < 6 
;U value 

;312 



;U 



:20 
;20 



512- 



; Place 1st word 
.-Place 2nd word 

:2V 
:2V 
:4V 
?6U 

:6U/16 

;312 • <6U716) 



; Place 1st word 
; Place 2nd word 



;U value 

;512 
;U 
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649 
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or .w 
nove . w 

add. v 
add.w 

asr .w 

mcve . w 

move . w 

add.w 

move.w 

add.w 

add.w 

asr.w 

sub.w 



=*srcoo.d2 

62.62 

62,62 
61,62 

• 2.62 
62. <a0)* 
62. laO)- 
d3,d3 
d3.d2 
d3.d3 
d2,d3 

• 4.d3 
d3.dl 



;2U 
;2U 



512 



; Place 1st word 

; Place 2nd word 

;2U 

;20 

;4U 

;6U 

; 60/16 

;512 - (60/16) 





asr.w 


• 2,dl 




move .v 


dl. taO) ♦ 




move . w 


dl. <aO)+ 




add.l 


• l.dO 




add.l 


#l.d4 




crop . w 


*SU2UU.Q4 




bne 


eMaXeflcgLoop 




mo vein. 1 


Ia7>«».d4-d7/a3- 




unlX 


a6 


• 


rta 






ENDFUNC 






macro 


AV, 4SP1. iSP2 


• 


FIXOV 




move.w 


iV,4SPl 




clr.to 


4SP1 




andi.w 


*$3prr.aspi 




ane 


&SP1 




best 


•13.ASP1 




seq 


tSP2 




or .b 


4SF1.4V 




and.w 


4SP2,*V 




swap 


*v 




move.w 


4V,tSPl 




clr.b 


&SP1 




andi.w 


*$3FFF.SSF1 




sne 


&SP1 




best 


#13.*SP1 




seq 


*SP2 




or.b 


*SP1.4V 




and.w 


4SP2 , AV 




swap 


fcV 




en dm 





; Place 1st word 
; Place 2nd word 



restore registers 
remove locals 
return 



if 6 TYPE ( *Beg* )#• UNDEFINED 1 then 

9 eg asey 

endif 



YUV2RGB4 
PS 

Table 



FUMC 



RECORD 
DS.L 



EXPORT 

e 

l . 



choctitiitc cucrr mm p 
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y 

V 

area 

width 

cols 



DS.L 
DS.L 
DS.L 
DS.L 
DS.L 
DS.L 
DS.L 
EMDR 



;nc 

width 

lend 

count 

LSixe 



RECORD 

DS.L 

DS.L 

DS.L 

DS.L 

EOU 

ENDR 



DECR 



•void YUVtoRCBtPtr TablePtr, long •piwnap. short *Yc. short 'DC. shore # Vc,long area.l 

M 

•long inc. lwidth. fend. count ; 

aO - Y0. al - Yl. a2 - U. a3 - V. a4 - pmO, aS - pml 
d0..6 - used, d7 - count 



link a6. iLS.LSize 

movem.l d0-d7/a0-a5, -<a7) 

mcve .1 PS . pixxnap ( a 6 ) , a 4 

move.l a4,a3 

move.l PS.Y(a6),aO 

move.l aO.al 

move.l PS.U(a6).a2 

move.l PS.V(a6),a3 

move.l PS. area (a6) ,d7 

lal.l «2.d7 

add.l a4,d7 

move.l d7,LS. fend(a6> 

move.l PS. width (a€ ) ,d5 

move .1 d5 . d7 

asr.i #l.d7 

subq.l #l,d7 

move. 1 d7. PS.width(a6> 

add.l dS.dS 

add.l dS.al 

add.l dS.dS 

move. 1 d5. LS. width <a6) 

move.l PS. cola la€) ,d4 

lal.l 12. d4 

add.l d4,e3 

add.l d4.d4 

sub.l d5.d4 

move.l d4.LS.ineia6) 

move.l a6,-(sp) 

move.l PS.Table(a6) ,a€ 



Colors vented are: 

RED a <Y ♦ 2V ♦ 512) 

GREEN s <Y 
BLUE ■ (Y 



/ 4 

V ♦ 512 - <6U/16)) / 4 
2U ♦ 512) / 4 



save locals 
store registers 

pmOspixmap 

pmlapmO 

YOsYc 

YlaYO 

U»Oc 
V.VC 

t end»area 

t end«*2 
f end* •pmO 
save tend 
widthswidth 
count -width 
count >>«1 
count -si 
save width 

width«e2 
Yl*swidth 
widch*s2 
save width 

incscols 
inc««2 
ptnl*o inc 
cols*s2 

inc now 2 # cols-vidth bytes 
save inc 



UTable part is for <2V * 512] 
UTable part is Cor (512 <6U 
UTable part is for (2U * 312) 



*d<> 



uv2rgb # v**» 
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dl - ra^ <L2 - ;a. d3 - ba. d4 - 

mcve.w (a2N.d2 

beQ eDcOuicXU 

and.w #S03FF,d2 

move. 1 Ia6,d2. v # 8) .d3 

move. I d3.d6 

move. 1 4(a6.d2 .w*8) ,d5 
•jDidOuickU 

move.w (a3)*,dl 

beq QDoCuicXV 

move.w dl,d4 

asr.w §2.dl 

sub.v dl,d5 

move.w dS.d2 

swap d5 

move.w d2,d5 

move .1 d5 . d2 

and.w #S03FF.d4 

move. 1 <a6,d4.w8) ,d4 

move .1 d4 , dl 

bra iTestEnd 



rb. d5 - gb/S12 f d6 - bb 

; 0 

;BLUE.Cet (2U ♦ 512J/4 for Blue * (Y * 
;Dup tor second pair 

.-GRED4, Cet (512 - (60/16 N/4 for Gree 
; V 

;if zero then handle using the quick m 
;CRE2N, Get (512 - (6U/16) - V)/4 for • 

;Dup for second pair 

; RED, Get (2V ♦ 512) /4 for Red a (Y ♦ 



GDoQuickU 

move.l 
move.l 
move.l 
bra 

•DoOuickV 

move.l 
move. 1 
i.l 



#$00800080. d3 

d3,d6 

d3.d5 

ODidOuickU 



d5.d2 

#$00800080, d4 

d4.di 



; BLUE. Gee (2D ♦ 512) /4 tor Blue » (Y * 
;Dup tor second pair 

;CK£04, Get (512 * (6U/16))/4 for Gree: 



;CREEH, Cet (512 - (60/16) - V) /4 for 
; RED. Get <2V ♦ 512) /4 for Red - (Y ♦ 
;Dup for second pair 



GTeatEnd 



; add Ya to RGB values - FETCHY (aO) *.d0, dl.d2,d3 

move.l <a0)+,d0 ;Y 

asr.w #2,d0 

swep d0 

asr.w #2.d0 

swap dO ;Y ia -128 to -127 

add.l dO.dl ; RED. Get (Y* 2V ♦ 512) for Red • (Y ♦ 

add.l d0.d2 .GREW. Get (Y ♦ (512 - (60/16)) - V) 

add.l d0.d3 ; BLUE, Get (Y ♦ (20 ♦ 512) for Blue » C 

; add Yb to RGB values - FETCHY2 I al ) ♦ , dO . d4 . d5 . d6 

move .1 ( al ) ♦ , dO ; Y 

asr.w t2.d0 

swap dO 

aar.w #2.d0 

swap dO ;Y is -128 to +127 

add.l d0.d4 ;RXD. Get (Y* 2V ♦ 512) for Red « (Y ♦ 

add.l dO.dS ;GREIW. Get (Y ♦ (512 - (60/16)) - V) 

add.l d0.d6 .BLUE. Get (Y ♦ (2U ♦ 512) for Blue « V 

move .1 dl • dO 

or.l d4,d0 

or.l d2.d0 

or.l d3.d0 

or.l dS.dO 



CIiqCTlTIITF SWFFT fPlfl P 
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or . 



d6.d0 



and.l 


♦SFFOOFFOO.dO 




br.e 


Cover 


; it overflow 


; save 


RCBa - MX RGB dl . d2 . d3 . ( a4 ) • 




isl.l 


• 8.d2 


: GrCOGC (12) 


or.l 


d3.d2 


; GrGBGB (12) 


rr^ve . 1 


dl . d3 


; B»0R0R (12) 


swap 


d3 


; BaOROR (21) 


move . w 


d2,d3 


; B=0RGB (2) 


swap 


d2 


; G=CBGB (21) 


move, w 


(12.61 


; RsORGB (1) 


move . 1 


dl. (a4 )- 


; •RGB**»rgb (1) 


move . 1 


d3. iai )* 


; •RGB**=rgb (2) 



save RGBfc MKRGB d4 . d5 . d6. (a5 ) * 



9do2 



Isl.l 
or.l 
move . 1 
swap 
move.w 
swap 
move. w 
move . 1 
move . 1 

dbf 

move. 1 

adda.l 

adda.l 

adda.l 

exg.l 

move. 1 

cnpa.l 

blew 

movem. 1 

unlk 

res 



move. 1 
nove.l 
bra 



• 8.d5 
d6.d5 
d4,d6 
d6 

d5,d6 
d5 

d3.d4 
d4. (a5)* 
d6. <a5)- 

d7,9do 

( sp) a6 

LS.inc (a6) ,a< 
LS.inc(a«).a5 
LS. width ( *6 ) ,a0 
aO.al 

PS.width(a6) . d7 
LS.fendla6) ,a4 
*do2 

(e7N.dO-d7/aO-a5 
a6 



a6.-(spl 

PS .Table (a6) . a6 

edo 



G.GOGO (12) 
G=GBGB (12) 
B=0R0R (12) 
B.OROR (21) 
B=0RCB (2) 
GrGBGB (21) 
R.ORGB (1) 
•RCB*»srgb (1) 
•RGB***rgb (2) 

while 



pmO*-inc 
pnU + sinc 

yo* .width 
yi<->yo 
counc ^widch 
pmO<f encT 
while 

restore registers' 
remove locals 



return 



@FixIt 

totst, 
beq 
and.l 
GDlTopNctNeg 
best 
beq 
and.l 
or.l 

©DlTopNotPos 

btst 
beq 



•31. dO 

eriTopNotNe^ 
#$oooorrrr.dO 

•24, dO 

9DlT0pN0tP0S 

#soooorrrr,dO 
•sooFroooo.dO 



•15, dO 

©DIBotNotNeg 



;See if upper word went negative 
;Pin ac zero 

;See if upper word went too positive 

;Mask old data out 
;New data is maxed 

.See if lower word went negative 
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and.l 
SDlBotNotNeg 
best 
b#q 

and.l 
or.l 

SDlBctUotPoa 



6 over 



Engineering: KlicsCode.-CompPict : Table. a 
•srrrrOOOO.dO ;Pin ac zero 

;See if lower word went :oo positive 



t8.d0 

CDlBotNotPos 
•srprroooo.do 

•SOOOOOOFF.dO 



.-Mask old daca out 
.New data is maxed 



rta 




move . 1 


dl.dO 


bsr 


m'xxt 


move. 1 


dO,dl 


move . 1 


62 , dO 


bsr 


9FixXt 


move . 1 


dO. d2 


move . 1 


a i <in 

OJ , au 


bsr 


mxit 


move.l 


d0,d3 


move.l 


d4.d0 


bsr 


«Fix2t 


move.l 


d0.d4 


move.l 


d5.d0 


bsr 


epixxe 


move.l 


dO,dJ 


move.l 


d6.d0 


bsr 


OFixZt 


move.l 


d0.d6 


bra 




ENTrUNC 




ENS 
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• 


Copyright 


1993 XLICS limited 






a: 


1 nghis reserved. 






written by: 

• 


Adrian Lewis 






• 

*eooo Kiics 

• 


Utilities 








seg 


* klics ' 






KLCopy 


FUNC 


LXPORT 






KLCOPYI short 

• 


src. snort ust. int 


area) ; 




PS 


RECORD 


8 






src 


DS.L 


1 






dst 


DS.L 


1 






end 


DS.L 


1 






• 


ENDR 








• 


UnJc 


a6. 10 


; 


no local variables 




move. 1 


P5.src<a6) ,a0 


; 


short *src 




move . 1 


PS . dst (*6 ) . al 


• 


short *abt 




move. 1 


PS. end(a6),d3 




long area 




lsr.l 


• 4 < 


; 


in words (x8 ) 




SUTJQ.l 


«l!d3 


» 


area-»l 




move. 1 


iaO)*. lal)* 


; 


•d3t***»src** 




move. 1 


(aO)*. (all* 


; 


•dat^-^arc** 




move. I 


(aO)*. (el)* 


; 


•dat**« # sre** 




move. 1 


(aO)*, (al)* 




•dst**» # src** 




move, 1 


(aO)*, (al)* 




•dst^^a^src*-* 




move . 1 


(aO)*, <al)* 




•dst**«*src**> 




move . 1 


<a0)+. (al)* 




•dst*+« # src** 




move: 1 


<a0)*. ial)* 




•dat*** # src** 




dbf 


d3 . edo 




if -l>*--area goto 


• 


unlk 


a6 




remove locals 


* 


rts 






return 




ENDFUNC 








KLHaif 


FUN'C 


EXPORT 






KLHALr ( shore 


•src. short *dst. long 


width. 


long height ) ; 


• Dimensions o£ dsc (width, height) are halt that ct src 


PS 


RECORD 


6 






src 


DS.L 


1 






dst 


DS.L 


1 






width 


DS.L 


1 






height 


DS.L 


1 








ENDR 








• 


link 


a6. #0 




no local variables 




moven.l , 


d4.-(a7) 


* 


store registers 




move . 1 


PS . src ( ab* > , aO 


4 


short "src 




move. 1 


PS . dst ra6) .al 




short •dst 



r 
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move.l »PS. widch(a6) ,d2 

move. 1 F5. height ia6) .d3 

subq.l »l.d3 ' 

edo_y move. 1 d2.d4 

Isr.i *2.d4 

subq.l #l.d4 

?do_x r.ove.l faON.dO 

nove.w faOW.dO 

addq.l »2.a0 

nove .1 dO . < al ) ♦ 

move.l (aO)*,dO 

move.w (aO)*,dO 

addq.l #2,a0 

move . 1 dO , ( al ) * 

dbf d4.fldo_x 

adda.i d2. aO 

adda.i d2.a0 

adda.i d2.a0 

adda.i <A2.aO 

dbf &3. ido_y 



long width 
long height 
height -=1 
countsvidth 
count /= 2 
count- = 1 
dOs^src** 
d2»*srcf ♦ 
src*el short 
•dst**=dO 
dOa*arc** 
d2»»src** 
src+sl short 
•dst**=dO 

if -lis- -width goto do_x 
skip a quarter row 
skip a quarter row 
skip a quarter row 
skip a quarter row 
if -li -height goto do_y 



• 


movent . 1 

unlk 

rts 

ENDFUNC 


<a7)+,d4 
a6 


* 
* 


restore registers 
remove locals 
return 


KLZero 


FUNC 


EXPORT 






KLZQtO (short -data, int area); 

« 






PS 


RECORD 


8 






data 


DS.L 


1 






end 


DS.L 


1 






• 


END* 








• 


link 


a€,*0 


♦ 


no local variables 




move. 1 


PS. data <a6) ,a0 


• 


short 'data 




move. 1 


PS.endia6),d3 




long area 




lsr.l 


•3.d3 




in words <x4) 




suoq.l 


•l.d3 


§ 


area-sl 


edo 


clr.l 


(aO)* 




•dat ♦♦■•src** 




clr.l 


(a0)« 




•dst**e*src*» 




clr.l 


<a0)* 




•dat**» # src** 




clr.l 


laO)* 


; 


•dst*** # src*^ 


» 


dbf 


d3.«do • 


» 


if -l!»--area goto 




unlk 


a6 


; 


remove locals 


• 


rts 




; 


return 




ENDFUNC 








CLEAKA2 
• 


FUNC 
move.l 


EXPORT 

•0,a2 







rts 



EMS 
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• S Copyright 1993 KL2CS Limited 

• All rights reserved. 

• Written by: Adrian Lewis 

• •••••••••/ 

;y?edef ?truct 



ir.t 


bpf_in, 


/• 


User 






cpf_cut . 


/• 


User 






buf_size; 


/• 


User 




Boolean 


intra. 


/♦ 


Calc 






auto_q. 


/• 


User 






buf_sw; 


/■ 


User 




:ioat 


guant , 


/• 


User 






thresh. 


/• 


User 






compare. 


/• 


User 






base(5] ; 


/• 


User 




int 


buffer. 


/• 


Calc 






prevbytes . 


/• 


Calc 






prevquact ; 


/• 


Calc 




double 


tirp.Quant : 


/• 


Calc 





) KlicsEDataftec; 

typedef struct { 

KlicsSeqHeader seqh; 

KlicsFrameHeader frmh; 

KlicsEDataRec encd; 

Buffer but; 
) KlicsERec. •KlicsE; 



Bytes per frame in input stream •/ 
Bytes per frame in output stream •/ 
Buffer site (bytes) •/ 

Compression mode intra/inter •/ 

Autosutic quantization for rate control •/ 

Theoretical buffer on/off •/ 

Starting quantiser value •/ 
Threshold factor •/ 
Comparison factor •/ 
Octave weighting factors */ 

Current buffer fullness (bytes) •/ 
Bytes sent last frame •/ 
Quantisation/activity for last f 

Current quantiser value quant */ 
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© Copyright 1993 KL.ICS Limited 
All rights reserved. 

Written by: Adrian Lewis 



680X0 KlicsDecode code 

rase code fcr: 

3/2 octave input stream 
2/1 octave output image 



seg 

include 
include 



'klics' 
•9ics3.a' 
' Traps. a * 



machine 



MC68030 



Data stream readers: 

XDEL7A. XVALUE. SKXPHUFT, XINT 



0dopos 



macro 
X3ELTA 

buf.rinc 

buf_gec 

beQ . a 

mcveq 

buf_get 

bne.s 

buf_get 
dbne 
bne .a 

move . 1 
subq.b 
lsr.l 
andi . w 
add.w 
bra. a 



Gfndpos neg.w 
addq. 1 
bra. a 



fcaddr, tit ep, tptr, idata , 4bno, Aspare 



Odoneg 



buffet 

dbne 

bne.s 

move. 1 
subq.b 
lsr.l 
andi .w 



tptr, tdata. ibno 
(data, Uano 

#QUit 

f 6, 4spare 
&date. tbno 
' Sdoneg 

idata, kbno 
& spare. Odopos 
Gfndpos 

sdata, (spare 
«7.*.bno 
£bno. & spare 
»$007F,aspaxe 
*8 ,i spare 
e write 

£ spare 
#7 , * spare 
©write 

fcdata.abno 
& spare, «doneg 
Ofndnag 

tdata, 4 spare 

• 7,U»0 
4bno. I spa re 
*$007F. t spare 



if zero write 
set up count 
read sign 

if negative -> doneg 



; if --spare!«-l 



spares data 
bno-s6 
spare>>«tboo 
spare AND* mask 
spa re* » 9 



bits-«fcics 
bits*»8 



; if — spare J*-l 



; spare*data 

; bno-»6 

; spaze>>»bno 

; spare AND» ma*k 
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add.w * 
n«g . w 
bra.s 

? t ndneg subq . 1 

?wri:e lsl.w 
swap 
odd.w 
swap 
add.w 



9cfuit 
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*8.&spare : spare*s9 

& spa re 

Gwrite 



o . &spare 

iscep. & spare 
iscep 

iscep, fcspare 
&scep 

ispare. iaddr 



level--8 
level<<=step 

•addr=deita 



endm 



Sdopcs 



Qt ndpos 
idoneg 



Gxndneg 
Swrite 

6 quit 



macro 
XVALO 

clr .w 

bur.rinc 

buf.gec 

beq.s 

moveq 

buf^get 

bne .s 

bu*_gec 
dbn« 
bne. a 

move. 1 
subq.b 
lsr.l 
andi. . w 
add.w 
bra .8 

neg.w 

addq.l 

bra.s 

buf_gec 
dbne 
bne. s 

move. 1 

subq.o 

lsr.l 

andi. w 

add.w 

neg. w 

bra.s 

subq.l 

lsl.w 

swap 

add.w 

swap 

move.w 



&addr. & seep, aptr. adac a. ibno. k spare 



& spare 

aptr.&daca.&bno 
&data, 4bno 
6 quit 
#6.fcspare 
&data. &bno 
Cdoneg 

idaca. ibno 
& spare. Cdopos 
9 t ndpos 

(data. ispare 
#7. ibno 
tbno. I spare 
•5007F . Aspare 
»6 , 4spare 
•write 

& spare 
•7 , tspare 
fiwrite 

&data,abno 
i spare , edoneg 
flfndneg. 

idata.aapare 
*7, 4 bne 
4bno. 4spare 
tS007P,&spaxe 
#8. a spare 
& spare 
awrice 

•7, 4spaxe 

istep,4spare 
tscep 

4step.ispare 
4scep 

tspare.laddr 



if zero write 
set up count 
read sign 

it negative -> done? 



if 



•spare! 



; sparesdata 

; bno-c6 

; spere>>»bno 

; spare AKD» mask 

; spare*»9 



bits-abita 
bics+=8 



i£ --spare!*-! 



; sparesdaca 

: bno-»6 

; spare>>«bno 

; spare AND* mask 

; spare* »9 



; level-*8 

; level<<«scep 

; *addr»level 



endm 
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macro 

XVAL1 

clr.w 

buf.rinc 

burgee 

beq.s 

moveq 

buf_get 

bne.s 

fldopos buf_get 
dboe 
tone, s 

move . ; 

subq.b 

lsr.l 

andi.w 

add.v 

bra.s 

Gfndpos neg.v 
addq.l 
bra.s 

3doneg buf_get 
dbne 
bne.s 

mcve.l 
subq.b 
lsr.l 
endi . w 
add. w 
neg.v 
bra. s 

Sfndneg subq.l 

ewrite Isi.v 

Gguit move.w 
• 

endm 

macro 

SK1PHUFF 

• 

buf_get 
beq.s 
buf_g*t 
moveq 



iaddr.iatep.ipcr. sdara, 4bno. 4spare 



9do 



* end 
•quit 



buf^gec 

dbne 

bne.s 

subq.b 
buf.rinc 



&spare 

iptr.4data.4bno 
tdata,4bno 

■3quic 

•6, ispare 

&data.4bno 

Cdoneg 

&daca,4bnc 
ispare. edopos 
Qfndpos 

4data.&spare 
•7, 4bno 
tbno, 4 spare 
» S 007 f. 4 spare 
*8.4apare 
•write 

& spare 

spare 
evrite 

*data,4hno 
4 spare, *doneg 
•fndneg 

* data. (, spare 
#7,tfano 
*bno , 4 spare 
i$007F.4spare 
* 8. 4 spare 

4 spare 

©write 

*7, 4 spare 

4scep,4spare 
4spare, 4addr 



if zero write 
sec up count 
read sign 

if negative -> doneg 



if 



•spare!»-l 



; sparesdata 

; bno-*€ 

; spare>>=bno 

; spare and* mask 

; spare** 9 



; bita-=bits 
; bits+»8 



; if — spaxeJ«-l 



apare»data 

bno- »6 
spare»«tano 
spare AND* mask 
spare+»9 



level-. 8 

level<<sstep 
*addr* level 



4pcr. 4data,4bno.4spare 



*daca,4bno 
•quit 

Adata.ibno 
•6 . 4 spare 

ldaca.4bno 
4spare,9do 
Send 

#7 , 4bno 

4ptr,4data,ilano 



if zero quit 
skip sign 
set up count 



; if --spare !»-! 



; bno-«6 

; fill buffer 



endm 



ct ioctiti rrr rucrt tot « r *%c\ 
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ibits.. iaddr . iscep. iptr. idata, ibno 



Note: half_q 13 missing 



9pos 
©cone 



tuf_rir.c 


iptr. idaea. ;bno 




move . 1 


idata. dO 


; resultsdaca 


sub.b 


&bits. ibno 


; dl-=bics-l 


subq.b 


• 1 . tbno 


; dl-=l 


lsr.i 


ibno.dO 


• result>>»bno 


clr.l 


dl 


• dlsO 


beet 


Abits.dl 


dl(bits)*l 


subq. 1 


*l.dl 


da -mask 


best 


ibics.dO 


sign? 


beq. s 


epos 


if positive goco pos 


and. 1 


dl.dO j 


apply mask leaving level 


neg.l 


dO 


levei-»level 


bra. s 


econt 


goto cone 


and. 1 


dl.dO 


apply mask leaving level 


isl.l 


iecep.dO 


level<<sstep 


move . w 


dO. latex 


•addr-result 


en dm 






macro 






XINT 


&bits.*addr.*step. iptr.adata. fcbno 



Hardware comparable version: sign aag(lsb->msb) 



eshft 



epos 



buf_rinc 


iper, tdata.&bno 






move. 1 


t data. dO 




resultsdaca 


sub. b 


ibita.ibno 


; 


dl-.bita-l 


subq.b 


tl.ttao 




dl-»l 


lsr.i 


LbocdO 


♦ 


t emp>>«bno 


clr.l 


dl 




resultsO 


swap 


Lbno 


» 


use free word 


move . v 


kbits, fcbno 


* 


bnoebne. bits 


subq . w 






couct ebits-2 


lsr.i 


tl.dO 


; 


shift msb from temp 


roxl . 1 


• l.dl 




into lsb of result 


dbf 


fcbno, ishft 




for entire magnitude 


swap 


Lbno 


; 


restore bno 


bese 


#0.d0 




sign ease 


beq. a 


epos 


* 


if positive -> pos 


neg. 1 


dl 


• 


results -result 


lsl.l 


iscep. dl 




result<<»scep 


move .w 


dl.iaddr 




•addrsresult 


endm 









Block data read/write: 
VOID, STILL. SOJD, LPFSTILL 



macro 
VOID 

cir.w 



txjdlk. Ay.bl* 
(a2) 
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addq.l 
clr .w 
adda .w 
clr .w 
addq. 1 
clr .v 

endra 
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; caddr*sx_blk 
; caddx*«yjblk 



4xjslk.a2 
(a2) 

4y_blk.a2 
(a2) 

4x_blk.a2 
la2) 



caddx«=x_blk 



n\acrc 
STILL 

XVALO 

addq.l 

XVALO 

adda.w 

XVALO 

addq.l 
XVALO 

en&n 

macro 
STILLSEND 

XVAL1 
addq.l 

XVALl 

adda.w 

XVALl 

addq.l 

XVALl 

endffl 

macro 
SEND 

XDEXTA 
addq. 1 
XDELTA 
adda.w 

XDELTA 
addq.l 
XDELTA 

endm 



4x_blk. 4y_blk. fcstep 

(a2) , 4step,a0,d6.d7,d0 
£xJolk,a2 

ta2) .4atep.aQ.d6.d7,d0 
4y_blk.a2 

\a2) , 4atep.a0.d6.d7.d0 
4x,blk.a2 

(a2) ,4scep.a0.d6.d7.d0 



4x_blk. 4y_blk. istep 

Ia2) , 4atep, a0.d6.d7,d0 
4x.blk.a2 

ta2) ,4otep, a0.d6,d7,d0 
ay.£lk.e2 

<a2) .4step,a0.d6.d7,d0 
4xj3lk.a2 

U2) . 4atep,aO,d6,d7,dO 



4xjblk . 4y_blk. 4etep 

(a2) ,4step.a0.d6,d7.d0 
4x_blx.a2 

(a2) , 4step.a0.d6.d7 , dO 
4y_blk.a2 

<a2) .4atep.a0.d6.d7.d0 
4x_blk.e2 

<a2).4step.a0.d6.d7.d0 



caddr* »x_blk 
caddr*sy_blk 
caddr+=x_blk 



; caddr**x_blk 
; ceddr*«y_*>lk 
; caddr*=x_blk 



; caddr*«x.blk 
; caddr*sy_blk 
; caddr*»x_blk 



macro 

LPfSTZLL 4x_blk, 4y_blX, 4St«p. 4Mt3 

XBIT kbits. (a2) .4atep.a0.d6.d7 

addq.l 4xjblk.a2 

XIOT 4fcita, (a2) ,4atep,a0.d6.d7 

adda.w 4yjblk f a2 

XINT 4bita. (a2).4$tep.a0.d6.d7 

addq.l 4x_blk.a2 

X2MT 4bita, <e2) .4atep.e0.d6.d7 



; Readlnt <at baddr) 

; caddr*sx.blk 

; Readinc 

; ceddr*«y_blk 

; Readlnt 

; caddr**x_blk 

? Readlnt 



ci ioctiti itc cucrr tot n c *wm 
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Data skappiafl: 

sxip«, stillsk:?, ss_skip. sendskip 



SKIP4 
• 


FUNC 1 


• 

□(PORT 










buf.rinc 


a0.d6.d7 




t fill buffer 




SKIPKUTT 


a0.d6.d7.d0 










sxipkuff 


a0.d6.d7,d0 










SK2PHUTT 


a0.d6. d7,d0 










SKIPHUPT 


a0.d6. d7.d0 








• 


rts 












ENDFUNC 










ST1LLSKIP FCNC 


DC PORT 










buf.rinc 


a0.d6.d7 




j BUF.INC 






buffet 


d6.d7 




BUF.GET 






beq.s 


9skl 




; if 0 che 


STOP 




bsr 


SKIP4 










buf.rinc 


a0.d6.d7 


* 


! BUF.TNC 




9skl 


buf_get 


d6.d7 




: BUF.GET 






beq.s 


0sk2 




if 0 che 


STOP 




bsr 


SK2P4 










buf_rinc 


a0.d6.d7 




BUT. INC 






buffet 


d6.d7 


* 


BUF_GET 






beq. s 


9sk3 


i 


if 0 che 


STOP 




bsr 


SK2P4 










buf.rinc 


a0.d6.d7 


' 


BUF.INC 




Msk3 


buf_gec 


d€.d7 


i 








beq.s 


enxc 


i 


if 0 the 


STOP 




bsr 


SXZP4 








9nxt 
• 


res 












ENDfUNC 










SS.SKIP 
* 


rUNC EXPORT 










buf.rinc 


a0.d6.cn 




Bin* rur 






buf .gee 


d6.d7 


• 


BUF_GET 






beq. s 


9 ski 


* 


if 0 then 


STOP 




but_gec 


. d6.d7 




BUT.CET 






bne.s 


9skl 


■ 


if 1 then 


VOID 




bsr 


SKIPi 










buf.rinc 


a0.d6.d7 


i 


BUT.INC 






bur.get 


d6.d7 


; 


Bur.crr 






beq.s 


9sk2 




if 0 then 


STOP 




buf_get 


d6,d7 


* 


BUF_GET 






bne.s 


9sU 


0 


it I then 


VOID 




bsr 


SKIP4 










buf.rinc 


a0.d6.d7 




BOF.INC 




9sk2 


buf.get 


d6.d7 


* 


BOF.GET 






beq.s 


9akJ 


* 


if 0 then 


STOP 




buf.gec 


d6.d7 


• 


BUF_GET 






bne.s 


esW 




if 1 chen 


VOID 




bsr 


SKIP4 










buf_rinc 


aC,d6,d7 




BUF_XNC 




9sk3 


buf jet 


d6.d7 




BUF_CET 


STOP 




beq.s 


9nxc 




if 0 chen 




buf_get 


d6.d7 


* 


BUF_GET 
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bne.s ~ 9nxt : if 1 then VOID 

bar 5KIP4 



9 rut rts 

DJDFUNC 



SENDSKI? TUNC LXPORT 

buf_cinc a0.d6.d7 ; BUF.INC 





buf_get 
beq. s 
buf_get 
beq . s 
buf_get 
beq.s 


d€.d7 

9skl 

d6.d7 

0* V ft 
V 9XU 

d6,d7 
9skl 


; BUF.GET 

; if 0 the STOP 

; BUF_GET 

; if 0 then S7ILLSE2ID 

; BUT .GET 

; i£ 0 then VOID 


esko 


bsr 

buf_rinc 


SKIP 4 
a0,d6.d7 


; BUT.IHC 


Qskl 


buf.get 

beq.s 

buf_get 

beq.s 

buf_get 

beq.s 


d6.d7 

9sk3 

d6.d7 

9sk2 

d6,d7 

9sk3 


; BUF_CET 

; if 0 the STOP 

; BUr_CE7 

; it 0 then STILLSEND 

; BOT.GCT 

; if 0 then VOID 




car 

buf.rinc 


a0.d6.d7 


; BOF.INC 


9sk3 


buf_get 

beQ.s 

buf_gec 

beq.s 

buffet 

beq.s 


d«,d7 

0sk5 

d6.d7 

9sk4 

d6,d7 

9sk5 


; BUF_CET 

; if 0 the STOP 

; Bor.crr 

; if 0 then STILLSEND 

; Bop.crr 

; if 0 then VOID 


9sM 


bsr 

buf_rinc 


SKIP4 
a0.d6,d7 


; BUF.IKC 


0«k5 


buf_gec 
beq.s 
buf.gec 
beq. s 
budget 
beq. s 


d6.d7 

9nxt 

d6.d7 

9sk6 

d6.d7 

9nxt 


: BDF.GET 

; if 0 chen STOP 

; BUF.GET 

; if 0 chen STILLSEND 

; BUT.GE? 

; if 0 chen VOID 


9sk€ 

9nxt 
* 


bsr 
rts 

ENDFUNC 


SXIP4 





Octave Processing: 

DOSTILLO. DOSENDO, DOSTILLl. 
D0VCID1. D0STILLSEHD1. DC SEND 1 



DOSTILLO FUNC . EXPORT 



ciiDCTiTinT cucrr /Din c on 
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buf~r;nc 
buf_get 
bne . s 
res 

?still move. I 
• • STILL 

XVALO 

addq.l 

XVALO 

adda.w 

XVALO 

addq.l 

XVALO 

bsr 
rts 



a0.d6.d7 
d6.d7 
» still 



al.d2 
♦4.d5.d3 

ia2) .d3.a0.d6.d7.d0 
M.a2 

<a2).d3.a0,d6.d7.d0 
d3.a2 

<e2),d3.a0.d6.d7.d0 
«4,a2 

<a2). d3.*0,d6.d7,d0 



ST ILLS KIP 



DfDFUNC 

DOS EN DO FUNC 

but _rinc 
buf^get 
bne.s 
res 



EXPORT 



Scont 



053 



mov«. 1 
buf_get 
b«g.w 
buf jet 
beq.w 



X DELTA 
addq.l 
XDELTA 
adda.w 
XDELTA 
addq.l 
XDELTA 

bar 
rts 



a0.d6.d7 
d6 . d7 
Ccont 



al.a2 

d6.d7 

tss 

d6.d7 

«vd 

M.d5.d3 

«a2).d3.a0 < d6.d7 i d0 
M.a2 

(a2j ,d3 ,a0,d6,d7,d0 
d5.a2 

(a2).d3.a0.d6.d7,d0 
M.a2 

<a2).d3.a0.d6.d7.d0 



SENDSKIP 



; ST ILLS END t«,d5.d3 



0vd 



XVALl 

addq.l 

XVALl 

adda.w 

XVALl 

addq.l 

XVALl 

bsr 
res 

; VOID 



<a2),d3,a0,d6,d7,d0 
M.a2 

<a2),d3.aO.d6.d7.d0 
d3.a2 

<a2).d3,a0,d6.d7,d0 
• 4.42 

<a2).d3.a0.d6.d7.d0 
SS.SKIP 

M,d3 



Bur.crr 

if 1 the STILL 



.; caddrrbaddr 

caddr**x_blk 
caddr*.y_blk 
caddr*=x_blk 



BUF.IKC 
BUF.GET 

if 1 chea continue 



; caddrsbaddr 

; BUF_GET 

; if 0 than STILLS END 

; BOF_GET 

; if 0 then VOID 



caddr~cx_£lk 
caddr*«y_blk 
caddr«ex_blk 



caddx*cx_blk 
caddr*«y_blk 
caddr*ex.blk 
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5 next 



clr . v m 


(a2) 


adxiQ.l 


14. a2 


clr. v 


(a2) 


adda. v 


d5, a2 


clr . v 


( a2 ) 


addq.l 


M.a2 


clr . v 


(42) 


res 




ENEFTTJC 




macro 




DOSTILL1 


&addr 


buf_cec 


d6.d7 


beq.w 


Gnext 


move.l 


al.a2 


add.l 


4addx.a2 


STILL 


#4.d5,d4 


bsr 


STILLSKIP 


buf.rinc 


a0,d6,d7 


endn 





; caddr**x_blk 
; caddr*=y_bik 
: caddr*rx_blk 



BUF_GET 

it 0 che STOP 

caddrsbaddr 
caddr*=addrs[ 1] 



BUF_rNC 



macro 
DOVOID1 

move. 1 

add.l 

VOID 



iaddr 

al,a2 
&addx.a2 
• 4.d5 



caddrrbaddr 
cad£r* = addrs (1 J 



enexc 



macro 

DOSTILLSEND1 



&addr 



buf_gec 
beq. v 
move.l 
add. 1 
buf_get 
beq. s 

VOID 
bra 

ST2LLSEND 
bar 

buf.rinc 



DOSTILL2 



FUNC 

buf_rinc 
buffet 
bne.a 
res 



d6.d7 

ffnext 

al.a2 

4addr.a2 

d6.d7 

9aa 

M.dS 
Gnext 

M,d5.d4 

SS^SXIP 

a0,d«,d7 



EXPORT 

a0,d6.d7 

d6,d7 

©coot 



BOF.GET 

if 0 che STOP '* 
caddrsbaddr 
caddr*=addrs fll 
BUP.GET 

it 0 than STILLS END 



BUF_INC 



; BUF.INC 
; BUF_GET 
; it 1 che cont 



Scont move.l 



al.a2 



i caddr»baddr 
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swap d5 

e*9 d«.a5 

tuf.nnc a0.d*.d7 . BUF ^ c 

still: 4ia3) - L 

CO STILL: 8<a3) 

DOSTILLi 12 1*3) 
DOST ILL 1 



swap £5 
exg <j4.a5 
res 



• 


macro 
DOSDJD1 


&addr 






buf.ge: 

beq.w 

move . I 

add.l 

buf.get 

beq.w 

buf_get 

beq.w 


d6.d7 
9 next 
al.ai 
iaddr. a2 
d6.d7 
Oss 
d6.d7 
Ovd 


; BUT_GET 
; it 0 the STOP 
; caddr»baddr 
; caddr*iaddrs(l J 
; buf.cct 

i it C chen ST ILLS end 

; BUP.OET 

; if 0 chen VOID 




SEND 

bsr 

bra 


•4.d3.d4 

sdjdsrip 

Orinc 




0vd 


VOID 
bra 


*4.d3 
6 next 




Oas 

Srinc 
enexc 


ST ILLS END 
bsr 

buf _rinc 


M.d3.d4 

SS.SKIP 

a0.d6.o7 


; BUT. INC 



endm 



DCSEWD2 TUNC 



EXPORT 



Snxc 
Scent 



bu*_rinc a0.d6,d7 

buf.get d6.d7 

bne.s 9 cone 
res 



move. 1 

add.l 

buf_get 

beq.w 

buf_get 

beq.w 



al.a2 

<a3) ,a2 

d6,d7 

ess 

d6,d7 

9vd 



Bur.mc 

BUF.CET 

if 1 the CONT 



caddr»baddr 
caddx^saddrs (0} 

bot_gtt 

if 0 then STILLS END 

BUF_CET 

if 0 then VOID 



SEND 



SEND I8.dl.dj 

buf.rinc a0.d6.d7 . but INC 

DOSEND1 4(a3) " 

DCS END 1 8<a3> 



SUBSTITUTE SHEET (RULE '26) 
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DOSDJD1 
DOSDJDl 

res 



12 Ia3) 
16 ia3) 



3SS 



STI1L5EMD »8.dl.d3 



bu£_rinc a0,d6.d" 
DOSTILLSENDl 4(a3) 
DOST ILLS EOT 1 6(a3) 
DOSTI1LSEND1 12(a3> 
DOSTILLSEND1 16 (a3) 
rts 



BUT.INC 



VOID 



3vd 



VOID 



#8,dl 



DOVOID1 
DOVOID1 
DOVOID1 
DOV02D1 
rts 



4(a3) 
8(a3) 
12 (a3) 
16(a3) 



ENDFUNC 

. macro 
UVSTILLO 

Low_Paaa 

mov«. 1 
LFFSTILL 

Sub- band gh 

addq.l 
bar 

Sub-band hg 

subq.l 

add.l 

bar 

Sub-band gg 

addq.l 
bar 

sub. 1 
- addq.l 

endm 

macro 
UVSEKDO 



al,a2 

*4.d5.d2.d4 



#2,al 
DOSTILLO 



«2,al 

a4.al 
DOSTILLO 



#2.al 

DOSTILLO 

a4,al 

$6, Ml 



j caddr*baddr 



; baddr+s2 (gh band) 



; baddr-»2 (hh band) 

; caddr*»l* row (hg band) 



; baddr*o2 (gg band) 

; caddr-»l row (gh band) 
; (2*) addr[0)—x_inc 



Lov.Paaa 



bux_rinc 

buf_get 

beq.w 



a0.d6.d7 

d6,d7 

Osubs 



: BUF.INC 
; BUF_GET 

; if 0 then process aubba n da 



SUBSTiTIITF SHFFT (RIH F 
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move . 1 3 
SEND 

Sub-tand gh 

* 

3subs dddq. I 
bsr 

Sub -band ng 

subq. 1 

add.l 

bsr 

• Sub-band gg 

addq. 1 

bsr 

sub.l 

endm 
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al *2 . cadc:=baddr 

•«.d5.d2 



»2,al 

DOSENDO 



• 2.al 
a4.al 

DOSEKDO 



• 2.al 
DOS END 0 
a4.al 

• 6,al 



baddr-=2 (gh banc) 



; fcaddr-s2 fhh band) 

; caddr*= 1 row (hg band) 



baddr*s2 (gg band) 

caddr-sl row (gh band) 
i2+) addr (OJ**x_inc 



Decoder functions: 
• Klic$201ScUl. Klics2DlSend 

Klics2DlStill FUMC EXPORT 

Klics2DlStill (short 'dsc, long siie_x. 



long siae_y. long lpfbits, abort 'norms 



PS 


RECORD 


8 


dst 


DS.L 


1 


si*e_x 


DS.L 


1 


size_y 


DS.L 


1 


lpfbits 


DS.L 


1 


norms 


DS.L 


1 


per 


DS.L 


1 


data 


DS.L 


1 


bno 


DS.L 




• 


E^DR 




IS 


RECORD 


0. 


x.lim 


DS.L 


1 


x_linc 


DS.L 


1 


y.incO 


DS.L 


1 


y.incl 


DS.L 


1 




DS.L 


1 


LSize 


EOO 


• 









x counter termination rov_start«> 

x termination increment I row 

y counter increment 4 rows* 

y counter increment 7 rows 

y counter Germination area 



dO/dl - spare 
d2 - step 0 <KH) 
d3 - step 0 
d< - lpfbits 
dS - y_blx 

d6 - data (bit stream) 
d7 - bno (bit pointer) 



SUBSTITUTE SHEET (RULE 26) 
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aO - ptr 

al - baddr 

a2 - caddr 

a3 - x_lim 

a4 - x_lxnc 

a5 - y_incO 

link 
movem. 1 



.'bit buffer) 
(block address) 
icoeff address) 



a6, tLS.LSixe 
d4-d7/a3-a5. - 



<a7) 



Load Bit Buffer 



move.l PS. data (a6) , aO 

move.! (a0),d6 

move.l PS.bno (a6) ,a0 

move.l (a0).d7 

move.l PS. ptr <a6) ,a0 

move.l (aO).aO' 

Sec Up Block Counters 



ex 



Glaat 



move.l 

move . 1 

add.l 

move.l 

move. 1 

muls.w 

add.l 

move . 1 

move.l 

add.l 

move.l 

subq. 1 

add.l 

move.l 

add.l 

sub.l 

move.l 

move.l 
move. 1 
move. 1 
move . 1 
move. 1 
move. 1 

move. 1 

add.l 

UVSTXLLO 

OVSTILLO 

add.l 

crip. 1 

bge.v 

sub.l 

UVSTILLO 

UVSTXLM 

sub.l 

cmp.l 
blt.v 
add.l 
cusp . 1 
blew 



PS.dst (a6),al 
PS.aire_x(a6) ,d0 
dO.dO 

dO.LS.x_linc(a6) 
P3.3iie_y (a6) ,dl 
dO.dl 
al.dl 

dl.LS.y_lim(a6) 

d0.d2 

dO.dO 

dO. 45 

*4.d3 

dO.dO 

dO. LS.y.iscO (a6) 

dO.dO 

d2.d0 

dO.LS.y_inclla«> 

PS .norma <a6) . a2 

(a2),d2 

4ta2) ,d3 

PS.lpfbits <a€> ,d4 
LS.x_linc<a6) ,a4 
LS.y.incO (a6) «aS 

a4.a3 
al.a3 



a5.al 

LS.y_lim<a6) ,al 

Olast 

#16, al 



a5.al 

aJ.al 
•x 

LS.y_incl(a6).al 
LS.y_lim(a6).al 



locals 

store registers 



aOs&data 

daca«*aO 

aO=&jnaak 

maaka*aO 

a0s4per 

aOspcr 



; al = image 

; dOssize.x 

; in shorts 

; x_linc»l row 

; dl»ai2e_y 

; dl*adO (area) 

; dl*» image 

; y_lim*dl 

; d2*d0 (1 row) 

? d0*«2 (2 rows) 

r y_blk«dO 

* y_blk-«x_blk 

• d0»»2 (4 rowa) 
; y_incO*dO 

f d0*«2 (8 rowa) 
d0--d2 <? rows) 
y_lncl«dO 

CetNorm pointer* 
read normal 
read normal 
read Ipfbats 
read x_l.\nc 
read y.incO 

x_lim»x_linc 
x_lim*« baddr 
process OV block 0,0 
process UV block 1*0 
{2} addr(0]+sy_inc 
(2^) addr[0) -limit? 
it half height 
pointereblktO, 1) 
process UV block 0.1 
process LTV block 1.1 
(2) addr(01**y_inc 

(2+) addrtO] -limit? 
(4) if less then loopX 
{2*) addr (0)*»y_inc 
(2*) addx(0)-limit? 
(4) if leas then loopY 
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Save Bic Buffer 



move . 1 


FS.daca <a6) .a2 


; spare»idaca 


move . 1 


d6. (a2i 


; update daca 


move . i 


PS.bno(a6).a2 


; spareribno 


move . 1 


d7, (a2) 


; update bno 


move . 1 


PS.ptrta6),a2 


; spare»4ptr 


move . 1 


aO. la2) 


; update per 


movem. 1 


(a7)*.d4-d7/a3-a5 


; restore registers 


unlx 


a6 


; remove locals 


res 




; return 


ENDFUNC 







Klics2DlSend 



rUNC 



EXPORT 



Klics2DlSend( short •dst. long si2e_x. long siie^y, short •norms, unsigned long 



PS 


RECORD 


8 




dst 


DS.L 


1 




sixe.x 


DS.L 


1 




si*e_y 


DS.L 


1 




norms 


DS.L 


1 




per 


DS.L 


* 




data 


DS.L 


1 




bno 


DS.L 


1 




• 


END* 






LS 


RECORD 


0,D£CR 


; x counter termination 


x_lim 


DS.L 


1 


x.linc 


DS.L 


1 


; x termination increment 


y_inc0 


DS.L 


1 


; y counter increment 


y_incl 


DS.L 


1 


; y counter increment 


y.lim 


DS.L 


1 


; y counter termination 


LSiie 


EOU 


» 






DJDR 






• dO/dl - spare 




d2 


- step 0 


(HH) 




d3 


- step 0 






• d4 


- y_inc0 






d5 


- y-bik 






d6 


- data 


(bit stream) 




d7 


* bno 


{bit pointer* 




aO 


■ ptr 


(bit buffer) 




al 


- baddr 


(blocX address) 




a2 


- caddr 


(coeff address) 




* a3 


- x.lim 






d 4 


- x_linc 






• a5 


- y-li« 








link 


•6, #LS.LSise 


; locals 




roovem. 1 


04-d7/a3-a5.-<a7) 


; store registers 


Load Bit BuS 


fer 






move.l 


PS.daca<a6) ,a0 


; aO»&data 




move . 1 


(a0),66 


; datas'aO 




move.l 


PS.bno<e6),aO 


; a0»4mask 




move.l 


U0),d7 


; mask»*aO 



rov_atart* 
1 row 
4 rovs 
7 rows 
area 



si iRfsTiTi nr shfft mm f ?g\ 



WO 94/23385 



PCT/CB94/006T7 



Sx 



-671 



Engineering: KlicsCode .-CompPict :KlicsDec2.a 



nxve-.l 
move. 1 



PS.ptr(a6) ,a0 
(aO).aO 



Sec Up Blcck Counters 



move . 1 


PS.dst (afr) ,al 


rove . 1 


PS. size x(a6) dO 


add.l 


dO,dO 


move . I 


dO. LS.x 'incfa6J 


move - 1 


PS . Sl2e v 1 a6 ) dl 


ntu 1 a . w 


dO.dl 


add.l 


al.dl 


move.l 


dl.LS.y_lim(a6l 


move . 1 


do, o2 


add. 1 


dO.dO 


move . 1 


d0.d5 


subq. 1 


• 4.d5 


add. 1 


dO.dO 


move . 1 


dO.LS.y.incO(a6) 


add. 1 


dO.dO 


sub.l 


d2.d0 


move . 1 


dO.LS.y_incl(a6) 


move . 1 


PS . norms (at J , &2 


move . J 


(a2),d2 


move. 1 


4<a2) .d3 


move . 1 


LS.x_linc (a6) ,a4 


move . 1 


LS.y_incO (a6) . d4 


move.l 


LS.yIlijn(a6J ,a5 


move. 1 


a4.a3 


add.l 


al.al 


UV5ZXD0 




uvsnwo 




add.l 


d4.ai 


cmp . 1 


aS.al 


bge.w 


• last 


sub.l 


#16. al 


UVSEMDO 




UVSENDO 




sub. 1 


d4 .al 


cmp. 1 


a3.al 


blt.w 


9x 


add.l 


LS. y.incl (a6). al 


cmp . 1 


aS.al 


blt.w 





aCsiptr 
aOapcr 



; ale image 

: dOrsire.x 

; in shores 

; x. line si row 

; dl«size_y 

:■ dl*«dO (area) 

; 'dl*= image 

; y_lim*dl 

; d2»d0 (1 row) 

; d0**2 (2 rows) 

; copy to d3 

; subtract x_blk 

; d0*=2 (4 rows) 

; y_incOsdO 

; d0»=2 (8 rows) 

; d0-=d2 (7 rows) 

; y.incl »d0 

; Getflenn pointer 
; reed normal 
. ; read normal 
; read x_liac 
; read y_incO 
; read y.lim 

; Xw Umax. line 

; Xwlim^sbaddx 

; proceea cv block 0.0 

; process UV block 1.0 

; (2) a£dx(0)**y_inc 

; (2) addr TO] -limit? 

; it half 'height 

: point or =sblk( 0.1) 

; process UV block, J3.1 

; process UV block 1.1 

; (2) addr i 0 ) ♦ »y_inc 

; (2) addrfOl-limic? 

; (4) if less then loopX 

: (2*) addr [0)*sy_inc 

; (2) addr|0]-limit? 

; (4) if less chen loopy 



Save Bit Buffer 



move.l 


PS.daca(a6) . a2 




move . 1 


d6. (a2) 


• 


move . 1 


PS . bno ( a6 ) . a2 




move.l 


d7. <a2) 


* 


move.! 


PS.ptr <a6) ,&2 


i 


move. 1 


aO. (a2) 


I 


movem.l 


Ia7)*,d4-d7/e3-e5 


i 


unlX 


a6 


I 


rts 




i 


DJDFUNC 







spare»Adata 
update data 
spare* ibno 
update bno 
apare«4ptr 
upoate ptr 

restore registers 
remove locals 
return 
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KU«JD2Stilllshcrc 'dsc. Icr.g si:e_x. long sise^y. long lpfbits. short -norms 



PS 


RECORD 


8 




-it 


DS . L 


1 




£ 1 Z 6._X 


Jo • •> 


i 
i 




Si i€_^ 


•nc r 
w5 • u 


l 




iptCit s 


DS . m 


* 




nonr.s 


DS . L 


1 




per 


DS.L 


1 




data 


DS.L 


1 




tnc 


DS.L 


1 




sub_cab 


DS.L 


1 




• 


ENDR 






LS • 


RECORD 


O.DECR 




y_blkO 


DS.L 


1 . 




y.blkl 


DS.L 


1 




x_inc 


DS.L 


1 






DS.L 


1 




x_iinc 


DS.L 


1 




y.inc 


DS.L 


1 


# 


y_Urn 


DS.L 


1 


• 


LSlSC 


ECU 


• 






ENDR 







dO/dl - spare 



y inter-block increment 2 rows - 4 

y inter-block increment 4 rows - 8 

x counter increment 16 

x counter termination row_start* 

x termination increment 1 row 

•/ counter increment 7 rows 

; y counter termination area 



d2 


- step 2HK 




d3 


• step I 






d4 


- step O/lpfbits 




dS 


- y_blkO,y_blkl 




d6 


- data 


(bit stream) 




d7 


- bno 


(bit pointer! 




aO 


- per 


(bit buffer) 




al 


- baddr 


(block address) 




a2 


- caddr 


(coeff address) 




a3 


- addrs 


(tree addresses) 




a4 


- x_iim 


(x counter termination) 




aS 


* lpfbits/step 0 






link 


a6.#LS.LSi*e 


; locals 




movem. 1 


d4-d7/a3-a5,-la7) 


; store registers 


Load Bit Buffer 






move . 1 


PS. data <a6) .aC 


; a0s4data 




move. 1 


<a0),d6 


; data**aO 




move. 1 


PS. bno(a6 ) , aO 


; aOa&mask 




move. 1 


(a0).d7 


; mask«*aO 




move. i 


PS.ptr(a6) ,a0 


; a0*4ptr 




move. 1 


<a0) ,a0 


; aO«ptr 


Set 


Up Block 


Counters 






move. 1 


PS. dst ( a6 ) , al 


; els image 




raove.l 


PS. sue.x ( a6 ) , dO 


; dO»airc_x 




move. 1 


#16,LS.x_inc(a6) 


; save x_inc 




add.l 


dO.dO 


; in shorts 




move, 1 


dO, LS.x_linc(a6) 


; x.lxncal row 




move . 1 


PS.*i2e_y (a6) ,dl 


; dl»ai2e_y 




muls.w 


dO.dl 


; dl«-dO (area) 
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9y 



add.l 


al.dl 


move.l 


dl.LS.y_limla6) 


move , 1 


d0,d2 


add.l 


dO.dG 


move. 1 


dO.dS 


subq. 1 


#4 . dS 


move . 1 




add. 1 


d0,d2 


add. 1 


dO, dO 


movt . 1 


dO. d4 


subq. 1 


#8, d4 


move. 1 


d4. LS.y_blkl(a6) 


add.l 


d2.d0 


nove . 1 


ow« us • y.uic < ao > 


move.l 


PS. norms <a6) , a2 


move.l 


U2»,d2 


move.l 


4 (a2> ,d3 


move.l 


8(a2) ,a5 


move.l 


PS.lpfbits<a6),d4 


swap 


d3 


move.l 


LS.y_blkl{a6),dO 


move.w 


dO.dS 


move.l 


PS.sub_tab(a6) ,a3 


move.l 


LS.x_linc<a6).a4 


add.l 


al.a4 



Lov_Paaa 



0end 



move.l 


al.a2 


LPFSTILL 


#8.d5.d2.d4 


Sub-band 9b 




bar 


DOSTILL2 


add.l 


#20, a3 


Sub-band hg 




bar 


DOSTILU 


add.l 


•20, a3 


Sub-band gg 




bar 


DOSTILL2 


aub. 1 


#40. aJ 


add.l 


#16. al 


cmp . 1 


a4, al 


blt.v 


#x 


add.l 


LS.y_inc(e6),al 


crop. 1 


t-S.y.lim<a6),al 


blt.v 




Save Bit Buffer 




I move.l 


PS. data (a6 ) , a2 


move.l 


d«, (e2) 


move.l 


PS.bneU6),e2 


move.l 


d7, <a2) 


move.l 


PS.ptr<a6),a2 


move.l 


a0, <a2) 



; dl*= image 

; y_lim=dl 

; d2«d0 (1 row) 

; d0»a2 (2 rows) 

: copy to d5 

; y.blk: subtract x.blk 

: save y.blkO 

; d2 ♦ =d0 (3 rows) 

; d0*s2 (4 rows) 

; copy co dS 

; y_blk: subtract x.blk 

: save yjblkl 

? d0*3d2 (7 rows) 

f y.incsdO 

GetNorm pointer 
read normal 
read normal 1 
read normal 0 
read Ipfbits 
y_blks00XX 
read y_blkl . 
d5»yjDlkO/l 
a3saddrs 

x_lim«x_linc 
x_lim*»baddr 



caddrsbaddr 



(2) addr f 0)*«x_inc 
(2) addr(0) -limit? 
(4) if leas then loopX 
12*) addr(0]*»y_ijac 
(2*) addr(0) -limit? 
<4) if leas then loopy 



; spare»adata 
; update data 
; apares&bno 
; update too 
; apexe*4ptr 
; uodate ptr 
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moveni. 1 
_unik 
res 

ENDFUNC 



(a7)« 
a6 



.d4-d7/a3-a: 



restore regiscers 
remove iccals 
return 



KlicsiZ2Send FCNC EXPORT 

Klics3D2Send(short # dst. long size.x. 



long size_y, short •norms . unsigned long 



PS 


RECORD 


8 


dst 


DS.L 


1 


size_x 


DS.L 


1 


size_y 


DS.L 


1 


norms 


DS.L 


1 


Ptr 


DS.L 


1 


data 


DS.L 


1 


bno 


DS. L 


1 


sub_tab DS. L 


1 


• 


ENDR 




LS 


RECORD 


O.DECR 


y.blxO 


DS.L 


1 


y.blkl 


DS.L 


1 


x_inc 


DS.L 


1 


x_lim 


DS.L 


1 


x.linc 


DS.L 


1 


y.inc 


DS.L 


1 


y_lim 


DS.L 


1 


LSize 


EQU 


• 




ENDR 




• dO 


- spare 




dl 


- y_blkl 




d2 


- step 2HH 


d3 


- step 1 




d4 


- step 0 




d5 


- yJblkO 




d6 


- data 


(bit stream) 


d7 


- bno 


(bit pointer) 


aO 


- ptx 


(bit buffer) 


al 


- baddr 


(block address) 


• a2 


- caddx 


(coeff address) 


a3 


- addrs 


(tree addresses) 


a< 


- x_lim 


(x counter termination) 




link 


a«.*LS. LSize 




movent* 1 


d4-d7/a3-a5,-(a7) 


• Load Bit Buffer 




move.l 


PS.data(afi) . aO 




movt. 1 


(a0),d6 




move.l 


PS. bno Ia6),a0 




move.l 


<aO).d7 




move.l 


PS.ptr (a6),a0 


• 


move.l 


(aO),aO 


Set 

• 


Up Block Counters 




move. 1 


PS. dst (a6 1 . al 



y inter-block increment 2 rows - 4 

y inter-block increment 4 rows - 8 

x counter increment 16 

x counter termination row_start+ 

x termination increment 1 row 

y counter increment 7 rows 

y counter termination are* 



locals 

store registers 



aOafcdata 

data»*aO 

aOsiunask 

mask»*aO 

aO»&per 

aOsptr 



; als image 
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move. 1 


PS. s ize_x < oo ) . dO 


; dOssize.x 




move . 1 


•16 . LS .x_inc (a6 ) 


j save x inc 




add.X 


dO.dO 


in shcrts 




move . 1 


dO, LS.x_linc (a6 ) 


• x line si row 




move . X 


PS . s 12 e v f a6 i . dX 


; sail g _y 




mu 1 s . w 


dO.dX 


f U4 'UW \ O * w €> J 




add. 1 


1 HI 


H 1 * - i mart • 




move . 1 


dX.LS.y_lim(a6) 


; y.XimrdX 




move . 1 


d0,d2 


; d2=d0 (1 row) 




add.l 


dO#dO 


* d0»»2 (2 rows) 




move • 1 


Hfi H^ 






5UbQ . 1 


#4 d5 

■ Q3 








Q3 « L-D • y^OlXU lav/ 


save y^oxjtv 




add 1 
aUQ . ± 


OU • GU 


; GUtiQu i j rows; 




add.l 


dO.dO 


; d0*«2 (4 rows) 




move, X 


d0,d4 


; copy co d3 




suoq . 1 


So , 04 


; y_ dik: subtract x — dik 




move . X 


d4,LS.y_blkl<a6) 


; save y_bXkX 




add.l 


d2,d0 


; d0**d2 (7 rows) 




move. X 


dO. LS.y_i.nc <a6) 


; y_inc*dO 




move. 1 


PS. norms (a6) ,ai 


; Get Nora pointer 




move. X 


(•2).d2 


; read normal 




move . 1 . 


4(a2>.d3 


; read normal 1 




move. X 


8(a2) .d4 


; read normal 0 




move • X 


i-o . y_ Dixi i so 1 1 Qi 






move. X 


PS. sub_tabta6J ,a3 


; a3«*ddre 




move. 1 


LS.x_linc(a6) ,a4 


; x_Xim»x_Xinc 


• 


add.l 


al.a4 


; x_Xim4»baddr 


• 
• 


Low_Pa»e 








buf_rinc 


a0.d6.d7 


; BOF.INC 




buf_gee 


d6.d7 


; BCT.CET 




beq.v 


6 subs 






move. 1 


al,a2 


; caddr»baddr 


• 


S£ND 


M» 




• 


Sub -band gh 






9 subs bar 


D0SEKD2 




« 


add.l 


#20, a3 




• 
• 


Sub -band hg 








bsr 


D0SEKD2 




• 


add.X 


•zu . aj 




• 

* 


Sub -band gg 








bsr 


D0SEND2 






aub.X 


♦40, a3 






add.l 


•16, aX 


; (2) addr(0)*«x_inc 




cmp . 1 


a4,al 


; (2) addrfOI-Ximit? 




blt.w 


Ox 


; (4) If Xess then loopX 




add.l 


LS.y_inc:a6) ,al 


; <2«0 addr(0]*«y_inc 




cmp. 1 


LS.y_Xim<a6),al 


; (2*) addr(0]-limic? 


• 


bit.* 


•y 


; (4) if Xess then XoopY 


* 


Save Bit Buffer 
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agve .1 


PS .data f a 6 1 . a2 


spare»&data 


move. 1 


66. (a2 ) 


: update data 


move . 1 


PS.bno <a6 » . a2 


: sparerttno 


move . 1 


d7. u2) 


. upda c e bno 


move. 1 


PS .pc rjac » ,a2 


; spare*ipcr 


move. 1 


aO. ia2) 


; update per 


movem. 1 


<a7W,d4-d7/a3-a5 


; restore registers 


unl* 


a6 


; remove locals 


res 




; return 


ENDFUNC 


t 




END 
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t Copyright 1993 KLICS Limited 
All rights reserved. 

Writcen by: Adrian Lewis 



• rrnporting raw Klics binary files 

• Stand-alone version 
•/ 

•include 'Bits3.h* 
^include •Xlics.h* 
^include 'RlicsHeader . h* 

typedef char Boolean; 

/• If bool true the negate value */ 

•define negif (bool , value) < (bool) ?-( value) : (value) ) 

extern void HaarBackvard ( ) ; 

extern void Daub4 Backward (short # data,int sire(2),int oct src) ; 

excem void TestTopBackwardl short 'data-int siae(2),inc occ_srcj; 

extern void Teat Backward < short -data.inc sise(2).int oct. src) ; 

extern void XL XCSDCKAKNE1 (short «dst. long octs. long sise.x. long sise_y. Ion- 

/• Use the bit level file macros (Bits2.h) •/ 

/• buf_use; •/ 



/* Huffman decode a block */ 
^define Huf t DecLev ( lev, buf ) \ 

lev (OUHuff Decode (buf)j \ 

lev(lJsHuffDecode(buf ); \ 

lev r2]»Huff Decode (buf ); \ 

1 ev ( 3 3 * Hu f f Decode ( buf ) ; 

/• Fixed length decode blocx of integers •/ 
fdefine IntDecLevtlev, lpf_bits,buf ) \ 

levfO)*2ntDecodeMpf Jbita.buf); \ 

lev(l}»incDecode(lpf_bits.buf); \ 

lev(2).IntDecode(lpf Jbits.buf ) ; \ 

1 e v i 3 J « Int Decode < ipf Jbi t s , buf ) ; 

/• Reverse quantize difference block •/ 

•define RevOntDelta (new, old, lev, shift ) \ 

newtO)roldlO)*nevfO]«<ahift)-Uev[0) ! *0?negif ( lev! 0) <0 . ( l<<shif t ) -1>>1) : 0) ; \ 
new(l)«old(l)*(levri)«shift)*(lev(l) ».0?negif (lev(lN0, (!<<shif t J -1»1) :0); \ 
new(2)=old(2)*(levJ2]«<shift)*(lev(2) !-*0?negif ( lev(2) <0, (l<<shif t ) -l»ll :0) ; \ 
new(31=old(3)*(lev(3)«shift)*(lev(3) ! s0?negif ( lev(3J<0, (l«shif t) •1»1| :0) ; 

/• Reverse quantise block •/ 

•define RevQnt (new, lev, ehif t ) \ 

new|0]a(lev[0)<<shift)*(lev(0) !»0?negif (levfOJ<0, (l«shif t ) -1»1) :0) ; \ 
new(l)«(lev(lj<cshift)*(levri)l»0?negaf41evfl)<0, (l«shift) -1»1) : 0) ; \ 
new(2).(lev(2J«shift)*(lev(2J ia0?negif (lev(2J<0, (l«shifc) -1»1) :0) : \ 
new{3]a<lev{3)«shift)*(lev(33 i«0?negif :iev(3)<0. (l«ehift ) -1»1) : 0) ; 

•define Re vOntLPF (new, lev, shift) \ 

new(0)»(levfO)«shift)^< (l«shift)-l»l) ; \ 

new(l]»(lev(l]«ahift)*(U«shift)-l»l); \ 

new{2J*(levf2)<<shift)*((l<<ahift) -1»1) ; \ 
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nev(3)»n«v(3 i*<shi£t ) • ( (i<<shiic. -1>>I) : 
i\ Read a difference block and update memory •/ 

•define DoXf er Delta laddr . cid. new. lev.dst. shift, nwde. occ. rjnode. buf ) \ 
Huf fDecLev( lev. buf ) ; \ 
RevCntDelta (new, old. lev. shift) \ 
PutData laddr. new. dst ) ; \ 

mode ( c c t ) * oc : s s 0 7M.STO P : nmode : 
/• Read a block and update memory •/ 

•define DoXf er laddr. new, lev. dst , shif t.mcde, oct .nmode.buf ) \ 
Kuf f DecLevdev. buf ) ; v 
Re vOnt inev, lev. shift ) \ 
PutData laddr, new. dst) ; \ 
mode ( oct J =oct st 0?M_STOP : nmode; 

/• Function Name: IntDecode 

• Description: Read a integer from bit file 

• Arguments: bits - bits/ integer now signed 

• Returns: integer vaiue 
•/ 

short IntDecode (short bits. Buf buf) 

{ 

int i. lev.O. masktl; 

Boolean sign; 

/• Hardware cerepecatble version •/ 
buf_nnc(buf ) ; ' 
sign»buf_get (buf) ; 
for(i»0; i<bics-l; !♦♦) ( 
buf_rinc (buf ) ; 

if (buffet (buf)) lev I. mask; 
mask «« 1; 

) 

if (sign) levs •lev; 
return ( lev) ; 



/* Function Name: HuffDecode 

• Description: Read a Huffman coded integer from bit file 

* Returns: integer value 
•/ 

short HuffDecode (Buf buf) 



short lev»0, i; 
Boolean neg; 

/» Hardware corapatatble version •/ 

buf_rinc(buf ) ; 

if (buf .get (buf )) { 

buf_rinc (buf ) ; 

neg*buf_get (buf ) ; 

do ( 

buf_rinc (buf ) ; 
lev**; 

) while (lev<7 44 i (buf_gec (buf ) ) ) ; 
if mbuf_get(buf))) ( 

fordevsO. i«0;i<7;i**) ( 
lev««l; 
buf.rincfbuf ) ; 
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) 

lev*a8; 

> 

if (neg> levr -lev; 

) 

recurr. < lev) ; 
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if lbuf_get (buf ) ) lev**; 



\ 



/• Function Name; KlicsDChannel 

• De script ion: Decode a channel of image 

* Arguments: dst - destination memory (and old for videos) 

octs, size - octaves of decomposition and image dimensions 

• normals - HVS weighted normals 

* lpf_bits * no of bits for LPT integer (image coding only) 
•/ 

void KlicaOecYt short 'dst, int octs, inc sl2e(2], KlicsFrameHeader •frmh, 
KlicsSeqHeader •seqh, Buf buf) 

{ 

int oct, mask* x, y, sub. step=2<<octs, blk(4], mode(4], base_modea ( frmh-> 
Blk addr, new, old, lev; 

for(ys0;y<si2ell];y+sstep) 

for (x«0;x<si2e(0) ;x*»etep) 

f or ( aubcO; sub<4 ; aub^-O { 

mode ( oct * oct a - 1 ] •base_mode ; 

if (subsaO) mode (oct »octa-l) l> H.LPF; 

mask'2<<occ; . 

do < 

GetAddr(addr.x,y, sub, oct. size, mask) ; 
switch (node (oct J ) ( 
case K_VOXD: 

Ce t Da t a ( addr , old , da t ) ; 
if (Blk2ero(old)) mode [oct )*M_STOP; 
else ( ifeZero (addr, dst. isode, oct) t ) 
break; 
caae M_ST2TD I H_STILL: 
buf_riac (buf) t 
if (buf. get (buf)) ( 
buf.rinc (buf j ; 
if (buf_get (buf ) ) ( 

Do2ero (addr, dst. mode, oct ) ; 
) else ( 

DoXfer (addr, new, lev. dst . f rmh->cjuant izer (octs -oct ), mode, oct, K_S 

) 

) else 

mode ( oct ) *M_STOF : 
break; 
case H.SEND: 

buf_rinc(buf ) ; 
if (buf jet (buf )) ( 
buf w r inc (buf ) ; 
if (budget (buf )) ( 
buf_rinc(buf ) ; 
if (buf jet (buf )) ( 

GatDeta (addr, old, dst I ; 

DoXferOelta (addr, old, new. lev, dst , frmh->quantizer (octs-oct) 
) else ( 

Do2ero( addr, dst .mode, oct ) ; 

) 

) else ( 

DoXf er ( addr . new . 1 ev . ds t . t rmb • >guant i z er [ oct s - oc t ] , mode , oct , M.S: 
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) 

] else 

modeloctJ^STOP; 
break; 
case M — STILL: 

buf _rinc (but ) ; 

if !buf_get ibuf ) ) { DoXf er laddr, new. lev.dst. Crmh«>quanci rer(ocis-oct J . 
else mode (oct J =M_S?OP; 
break; 
case H_LFF I M_ST I LL : 

intDecLev ( lev, secjh->precision- C nnh->quanti2er (0] ,buf ) ; 
RevOntLPFlnew. lev, f rwh->quanc i2er | 0) ) ; 
Put Data ( addr . new, dsc J : 
node ( oct ] »M_QUIT ; 
break; 
case M_LPFIM_SEND: 
buf_rinc(buf ) ; 
if tbuf_get (buf ) ) ( 

GetOata(addr.old.dst) ; 

Muf f DecLev ( lev. buf ) ; 

RevCntDelca (new, old, lev. f rmh->cuanc izer (0] ) ; 
PutData (addr, new, dsc ) ; 

) 

mode (OCC) sM.QUIT; 
break; 

J 

switch (mode (oct ) ) ( 
case H.STOP: 

StopCounters (mode. oct. mask, blk.x.y ,occs l ; 

break; 
case M_OUIT: 

break; 
default: 

DownCounters (mode. oct, mask. blk ) ; 
break; 

) 

) while (mode (oct J !=M_QUIT) ; 

)* 

) 

void XlicsDeclTVl short 'dst, int octs, int size{2], XlicaFrameHeader •frmh, 
KlicsSeqHeader 'seqh. Buf buf) 

int oct, mask, x, y, X, Y, sub, scep«««octs, blk(4). modef4|. base_mode«t 
Blk addr, new, old. lev; 



Cor <Y»0;Y<size (1) ;Y» = step» 

t or (X»0;X<aize (0) ;X*«st«p) 

t or (ysY;y<si2e(ll 44 y<Y*step;y*«step»l) 

f or (x»x;x<size(0) it x<X*step;x«*scep»l} 

t or (sub«0;aub<4;3ub**) \ 

mode { oct »oc t a - 1 ) • ba se_mode ; 

if lsub«0) mode (oct »octs«l] l> M_LFF; 

mask»2<<oct; 

do ( 

GetAddr (addr.x,y. sub, oct, size, mask) ; 
switch I mode (oct)) ( 
case K.VOID: 

CetOeta (addr. old, dst ) ; 

if (Blk2ero(old) ) mode (oct 1 ■M_STOP; 

else ( DoZero (addr, dst, mode, oct ) ; } 

break; 
case M_SENDIM_ST1LL: 
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buf.rinc (buf ) ; 

if (buf_jet (bun ) ( 

buf_rinc(cuf ) ; 

if (buf_get (but) ) ( 

DoZero (addr, dst. mcce, oct ) ; 

} else ( 

:>cXfer (addr, new. lev, cat . f rnuwquantizer (octs-cct ] ,mode. oct. H_S 

} 

) else 

mode (oct } =M_STOP; 
break; 
case M.SEND: 

buf_rxnc(buf > ; 
if (buffet (buf) ) ( 
buf.rinc(buf) ; 
if : buf_get (buf)) { 
buf_rinc(buf ); 
if (buf_get (buf )) { 

Get Data ( addr , old, dst ) ; 

DoXf erDelta (addr, old, new, lev, dst . f xmh->quanci2er(octs-oct J 
) else ( 

Do2e rot addr. dsc. mode, oct ) ; 

) 

) else ( 

DoXfex (addr. new. lev. dst . f rmh-xjuant iier | oct s -oct J .mode, oct. M_S 

J 

) else 

mode (oct UM.STOP; 
break; 
case M_STXLL: 

buf_rinc(buf ); 

if (buf. get (buf ) ) ( DoXfer (addr. new, lev.dst. frrah-xjuantizer (octs-octl ,i 
else mode (oct ]sM_STOP; 
break; 
case M.LFFIH.STILL: 

intDecLevdev, aeqh->precision-f nnh->ouanti2ex (0) ,buf ) ; 
RevOntLFF(new, lev, f rwh->quantixer I0J ) ; 
Put Data (addr, new. dst); 
mode { OCt ) =H_QUIT ; 
break; 
case M_LPF I H_SEND: 
buf_rinc(buf ) ; 
if (buf _yet (buf ) ) ( 

GetData (addr. old, dst) ; 

Huf fDecLevdev.tmf ) ; 

RevQnt Delta (new. old. lev. f rmh«>guanti*er (OJ ) ; 
Put Da t a ( addr , new , dat ) ; 

) 

mode ( oct ) «m_OUXT; 
break; 

) 

switch (mode (oct]) ( 
case H_STOF: 

St opCountera (mode, oct. mask. blk.x.y .octs) ; 

break; 
case H_QUXT: 

break; 
default: 

DownCount ers( mode .oct. mask, blk) ; 
break; 

) 

) while (mode (oct} l-M.OOIT); 
> 
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Function Name: Kl;csDecode 

Description: Decode a frame :o rjv (del transformed image 
Arguments: src - destination result 

dat - transformed destination memory land old for videos) 
Returns: whether this frame was skipped 



extern 
extern 
extern 
extern 
extern 
extern 



void 
void 
void 
void 
void 
void 



KLCOFYt short *dst . short 
klhalf ( short «dst. short 
KLICS3D2SDJD< short *dst. 
KL2CS2D1STILU short «dst 
iajCS3D2STILL( short *dst. 



* src. long area > ; 
•src. long'size_0. long size.l); 
long aize_x. long si2e_y, short norms(4)( 
long si2e_x, long aize_y, long lpfbits, 
long size.x. long size_y. long Ipfbits, 



KLICS2D1SDJD( short «dst. long size_x, long size_y. short norms(4]( 



■deiine flag_tree 0x1 
•define f 1 ag_va ve 0x2 



void 



KlicsDeccde< short -srcO). short •dat»J i KlicsSeqMeader -seem. KlicsFrameH 

long channel, i; 
short norma (4 1 (2 J ; 
unsigned long syncl. sync2; 

tor (i«0; i<4; i**) ( 

norma (i J (0]a (l«f rmh-xjuantiaerj i)-l)-l; 
^ normaji] (1 J«frmh«>o^jant izer( ij ; 

buf.rinit (but) ; 

it (0! «(flaga4flag_tree) ) { 

synclsGetTimerValueUayncl) ; 

f o r ( channe 1 « 0 ; channe 1 < a eob - > channe 1 a ; channe 1 ♦ ♦ ) ( 

int »i2«f2]e(se^h->a»o^anca_aize(0J>>(chaxmel==0?0:aeQh->8ub_aampl 
sexah->seQuence.ai2«(l]>><channel»»0?0:aeqh->aut>.sampIe[ 1) ) 
tree_si*e(2)«(ai2e(0]»acale(03 . aizef 1) >>acale(0] ), 
c*:ts»aeqh->cctavea(channel«0?0:lr; 



tifdef HO 
/* 

•else 



*endif 



if <0!«(fnnh->flaga*KFH_INTRA>) 

KLZEROtdst (channel] , tree^aiae (0) -tree.size ( 1 ) ) ; 
KLICSDCHANNTUdat f channel ] , octa-1 . tree.a ize { 0 J , txee.ai ze f 1 J . (long) (seq 
if <channe A »»0) KlicsDecY (dst (channel J .©cts. tree.a ize, frmh. seqh,buf J ; 
elae KlicaCfccOVidst (channel] .©ct a. tree.size . frmh. seqh. but) ; 

long aub_tab(13)*(4.2.10, 2*8»tree_siae (OJ.10-8^ tree_size (0] , 

*'tree_size(0J . 2*tree_size (03 . 8-2 *t ree_size (0J , 10* tree siz 
4o4Uree_size(0] .2*2*tree_size(0) . 10->2«tree_size(0] . 2*10»t 

if (0N(frmh->flaga4KrH_nrrRAn ( 

KLZERO ( da t ( channe 1 J . t ree_a i ze ( 0 ] • t r ee_ s i ze (1 )) ; 

it (OCt33*3) 

RLICS3D2STJLL(dat (channel) , tree.aize(O) . tree.sixe | l J , (long) <ae> 

elae 

KtIC£2DlSTILL<dat (channel] . tree_size|0) . tree.size ( 1] , Qong) ( se- 

) elae 

if (OCtSasJ) 

KL2CS3D2SDJD(dat (channel] , tree_size ( 0 J , tree.size ( 1 3 , tnorroa » fcbu 

else 

KL!CS2DlSD*Dldst (channel ) . tree_size (0 1 . tree_size(lj ,4norms.4bu 

) 

aync2«GetTimervalue(tsync2) ; 
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* c r e e*sync 2 - a ync 1 ; 

) 

if (0!» ;flags*flag_wave) ) ( 

syncl»GetTi.*TverValue ( tsyncl ) ; 

tor ( cfcannelsO; chaimtl<$«Qh- >channel s : channel ♦ ( 

int size (2 )s<$eqh->seguence_s:ze(OI >> t channel -= 0 ?0 : 3eqh->$ub_sampl 
seqh->seq\)ence_3ize [1 ! >> ( channels s0?0 : seqh->sub_san\pie ( i ] ) 
vave_size(2]« (size ( 0] >> scale { 1 J , sized )>>scale[l) } . 
occs=seqh->octaves [channei»eO?0: 1] ; 

svicch(seqh->wavelet) { 
case WT.Haar: 

i£ (scale[l]>scale(01) 

KLHALF (dst (channel) ,src (channel) . wave_sizefO) , wave__si2e[ 1] I ; 

else 

KLCOPYtdst (channel] ,src [channel] . wave.size (0) •wave.size ( 1 ; 1 ; 
HaarBackvard(src(channel] , vave_size,occs-scale(l J ) ; 
break; 
case WT_Deub4 : 

it <scale(0]-»0) ( 

it (scale(l]>scale(0)) 

KLHALFldst (channel) . src(channel] , vave_size(0) , waye.size 1 1 J 

else 

KLCOFY t ds t ( channel ) , s r c [ channe 1 1 . wa ve.s i z e ( 0 ] • wave, sized] 
Daub4Backvard(src|channel] , veve.size. occs-scale d) ) ; 
) else 

if <channel«»0> ( 

KLCOPY (dst [channel ) . src (channel] . wave.size (0] •veve.size d ) 
Backward3511 (src (channel) , wave.aize, octs-scale (1 ) > : 
) else 

TOPBWD<dst [channel) .src (channel) . vave_size{0] . wave.sized] 

break; 

) 

) 

9ync2*CetTir\erValue<fcsync2) ; 
♦wav«=sync2-syncl ; 

) 

) 
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• © Copyright 1993 KL2CS Limited 

• All rights reserved. 

• written by: Adrian Lewis 



• Klics Ccdec 
•/ 

•include * ImageCodec .h* 
•include <FixMath.h> 
•include <Errors.h> 
•include < Packages. h> 

•itdef P ERFORMANCE 
t include <Perf.h> 

extern TP2Perf Globals ThePClobals; 
•endif 

•if del DEBUG 

♦define DebugHsg(val) DebugStr (val) 
■else 

•define DebugMsg (val) 
•endif 

•define WT.Haar 0 
•define WT_Dauto« 1 

'define None 0 

•define Use6 1 

♦define Usel6 2 

'define Use32 3 

•define UseF33 4 

/* Version information */ 

•define KLICS_CODEC_FEV l 

•define codeclnterf aceVersion 1 /• high word returned in component Cetversion 

'define klicsCodecFormatName 'Klics* 
•define klicsCodecFormatType 'klic* 

pascal Component He suit 

KiicsCodec (Component Parameters "parents, char storage); 

pascal Component Re suit 

KLOpenCodec (Component instance self); 

pascal ComponentResult 

KLCloseCodect Handle storage. Component Instance self); 

pascal ComponentKesult 
XLCanDoSelector (shore selector); 

pascal Component Re suit 
KLGet Version t ) ; 

pascal ComponentKesult 

KLGetCortecTnfo (Handle f tors?*. Coded nfo •inf?); 
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pascal Component Result 

KLGetMaxCompre-sionSire (Handle storage. ?ix,MapHandle sre, const Rect -srcRect . short . 
CodecO quality, long "size); 

pascal Component Result 

KLGetCompressedL'nageSize (Handle storage, ImageDescriptionHandie desc. Ptr data, long . 
DataProcRecordPtr dataProc . long •size); 

pascal CompcnentResult 

KLPreCoxnpress( Handle storage, register CodecCompressParama *p) ; 
pascal long 

KLFreDecoimpress (Handle storage, register CodecDecorapress Parana B p) ; 
pascal long 

KLBandBecompresa (Handle storage, register CodecDecorapress Params 9 p) ; 
paacal long 

KLBandConpress (Handle storage, register CodecCompress Par ami *p) ; 
pascal Ccnjponent Result 

KLCetConvressionTime (Handle storage, Pi xMapHandle sre, const Rect *srcRect, short dep 
CodecO •spetialOuality.CodecO • tempor a lOuality, unsigned long *time); 

/• Function: KlicsCodec 
♦ Description:KlicsCodec main despatcher 
•/ 

•ifdef DrCODER 

pascal Component Result 

KlicsPecoder(CoiiponentPaxanctex9 *params , char •• storage) 
♦•lie 

♦ ifdef ENCODER 

pascal Component Result 

Klica Encoder (Component Pa ram* ten •params, char •• storage) 
*elae 

pascal Component Re suit 

KlicsCodec (Component Parameters 'parens , char "storage) 

*endif 

««ndif 

< 

CSErr err; 

switch ( perams->vh*t ) ( 
case kCooponsntOpenSelect: 

errcCallCompon«ntrunction(params. (ComponentPunction) KLOpenCodec) ; break; 

case kCoapenentCloseSelect; 

er^CallConponentPuncticnWithStorage (storage. params. ( Component Punct ion )XLC 

case kCompcnent CanDoSe lect : 

e rr »Ca 1 ICompcnent Puncti on i pa rams. ( Component Functi on )XLCanDoSelecc or ) ; brea 

case kComponentVersionSelect : 

err»CallCompcnentPunct ion (params. (Component rune c ion) KLCet Vers ion) ; break; 

♦ ifdef DECODER 

case codecPreCompress: 
case codec&andCorapress : 

exr»codecUnimpErr; break; 

(else 

case codecPreCompress: 
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erisCdPTCcmpcnentFunc: ;cnwichS:crage (scorage. params. (Component Function J KLP 

case codecSandCcmpress : 

err*CallCcmpcnentFunct lcnWxthScorage ( storage, par ams. (Ccmponent Funcc ion) KLB 

fendif 

•ifdef ENCODER 

case codecPreDecorepress : 
case c3decSar:ci£eccmpress : 

err sCodecLViurpErr; break; 

•else 

case codecPreDeccmpress : 

erraCallCompcnentFunctionWithStorage l storage, params. ( Cornpcnent FMnct : on > KLP 

case codecBandDecompreas : 

errrCallConponentFunctionWithStorage (storage, params, I Component Function) KLB 

«endii 

case codecCDSequenceBusy : 

errsO; break; /■ our codec is never asynchronously busy 

case codecGetCodecInfo: 

err aCallCoraponentruncticnwichStorage (storage, par ajna, (Component* unct ion)KLG 

case codecGetCompressedlmageSize: 

cr rsCallComponentFunctionwitnStor age (storage, params. (ComponentFunct ion) KLC 

case codecCetMaxCompreasibnSize: 

err =CallConponentFunctionWithStcrage< storage, params. (ComponentFunction)KLG 

case codecGetCov^ressionTime: 

err aCallComponentFunctionwithSt or age ( storage, params. (ComponentFunct ion) KLG 

case codecGet Similar icy: 

errscodecUninpCrr; break; 

case codecTrimlmage: 

err-codecUnioipErr; break; 

default : 

err spar am£rr; break; 

) 

if (err!»noErr) 

Debugnsgi '\pCodec Error'); 
return (err); 

) 

•include <Mer.ory.h> 
p include Resources. h> 
* include <OSUtils.h> 
•include <SysEqu.h> 

ffinclude <StdIO.h> 
•include <Time.n> 

•include <Strings.h> 

•include <Strinc.h> 

•include •Bita3.h' 

•include •KlicsHeader.h* 

•include •KlicaEncode.h* 

void DebugString(char -string) 

( 

DebugStr (string) ; 

J 
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extern short gResRef; 

cypedef struct { 

Codeclnto "info; 

per cab(4]; 

short usef 4) ,■ 
) SharedGlobals; 



typedef s:rjct 
KlicsERec 



< 

kle; 



Encoding parameters •/ 
YUV Frame buffer •/ 
YUV Frame buffer •/ 
Encoded pixmap data •/ 
Size of Previous Frame Buffet •/ 
which lookup cable are we using for colour 
Tree, wave. Out scales OsOriginal, -l=Doubl 
Previous frame number V 
Previous real frame (no skips) •/ 
Previous displayed frame */ 
First frame in play se<juence •/ 
System overhead for previous frame •/ 
Typical tree decode time (not skip) •/ 
Typical wavelet transform time •/ 
Typical display time •/ 
Time of first run frame •/ 
Time at last key frame V 
Sync time •/ 
Displayed? •/ 



/• 

short •src[31; /• 

short •dst{3); /•■ 

Ptr pixmap; /• 

long size; /• 

long. using; /• 

long scalef3); /• 

unsigned long prev_frame; /• 

unsigned long real. frame; /• 

unsigned long dpy_frame; /• 

unsigned long run_frame; /• 

unsigned long sys_time; /* 

unsigned long tree.time; /• 

unsigned long wave_time; /• 

unsigned long dpy_time; ' /• 

unsigned long run_time; /• 

unsigned long key_time; /• 

unsigned long synctime; /• 

Boolean out (15]; /• 
SharedGlobals •aharedGlob; 
) Global*; 

/* scaling scenarios: Tree wave Out 

•110: Internal calculations are Quarter tixe, output Original size (interpo 

• 1 11: internal calculations are Ouarter size, output Ouarter size 
•Oil: Internal calculations are Original size,- output Quarter size 

• 0 0 0: Internal calculations are Original size, output Original size 

• 0 0-1: internal calculations are Original size, output Double size 



void KLDeallocate (Globals ••glob) ; 
/• Klics Function Definitions •/ 

KlicaEncode (short *srcl31. short »dst [31 # KlicsE kle) i 



extern 
extern 
long 



mode, long scale (3), unsigned long 'tree, unsigned long wave}; 



Memory allocation/deallocation routines 



OSirr 

Memory Error ( ) 

( 

oSErr theErr; 

•iidef DEBUG 

if ( 0 ! « ( theErrsMemError < ) ) ) 
DetugSr z' my pM-sn^ryErrcr ■ ? ; 
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«endif 

recuxnithelrr) j 



CSErr 

FreeFtrtPtr -ptr) 

CSErr - heErr = 0 ; 

if (•pcr:miil { 

DisposePtr ( *ptr ) ; 
•ptr=nil; 

cheErrsMemoryError( ) j 

) 

return! theErr) ; 



•define FreePcinter (handle, err) \ 

if (noErr!s(errsFreePtr! (Ptr # > Uhandle) ) ) ) recum(err) 

extern OSErr Colour8(Ptr 

extern OSErr Colourl6iPtr •); 

extern OSExr UV32Table ( Ptr 'j; 

extern OSErr RCBTable (Ptr ■); 

CSErr 

KLGetT&b(Clobal5 ••glob, long new) 

( 

OSErr theErraO; 

SharedGlobalS # sGlob» ( # glob) ->sharedClob; 
long old»( # glob) ->using; 

if (oldi=new) { 

if (oldUNone) ( 

sGlob->uae fold-1)--; 

if <sClob->uae(cld-l]»»0) i 

FreePointer <sClob->tab(old-l] . theErr) ; 

) 

J 

if {new! r None) ( 

if (sGlob->usefnew-l) «*0) 
switch(new) ( 

•ifndef ENCODER 

case Use8: 

if (noErr!e<:heErr*Colour8(*sGlob«>tab[new-l) ) ) ) 

return I theExr) ; 
break: 
case Usel6: 

if (n©Err!»(the£rrsColourl6UsGlob->tab;nev-l) ) ) ) 

recum( theErr) ; 
break; 
case Use32: 

if (noErr!*ltheErr=UV32Table<&sGlob->tab(new-lJ )) ) 

return ( theErr) ; 
break; 

•endif 

tixndef DECODER 

case UseF32: 

if ( noErr ! s ( t heEr r = RGST abl e U sGlob - > t ab I new- 1] h I 

return (theErr) : 
break: 
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•endif 

) 

( # glob) ->usir.g»n«iv; 
sGlob->use (new- 

) 

rerurnt cheZrr) ; 



OSErr 

XLFree (Global* ••glob) 
I 

OSErr theErr»0; 

FreePointer ( Cglob) ->arctO) . theErr) ; 
FreePomter( ( *glcb) ->dst (01 .theErr; ; 
FreePointer ( Cglob) ->pixniap, theErr) ; 

(•glOb) ->512«a0; 

retum(cheErr) ; 



•define NewPointer (per , type, site) \ 
saveZone=CetZone< ) ; \ 
Set2one<SystejnZone<) ) ; \ 
i£ (nil«» (pcr» ( type )NevPtr (size) > ) ( \ 
Set2one(Appiic2one() ); \ 
i£ (nil»»(ptro<type)NewPtr<ei»e))) ( \ 
SetZone(aaveZone); \ 
return ( Memory Err or ( ) ) ; \ 

> \ 

) \ 

SetZone (a eve Zone) ; 



Component Result 

KLMallocxGlcbala ••glcfc, short height, ahort width, long pixelSize) 

( 

long ysize.uvsize; 
THz. saveZone; 

ysizen (lcng)height * (long)width * (long) sizeof (short) ; 
uvsize ■ ysize»2; 

if { cglob) ->size !• ysize) ( 
XLFree(glob) ; 
( -glob) ->size = ysize: 

Cglob) ->prev_txa»e«-l; /• frame doesn't contain valid data •/ 

/• Keep Src and Dat separate because of their larg* sizes •/ 

ysize«(long)height • (long)width • (long) si leof (short) » 2« Cglob) ->scale 
uvaize • ysize»2; 

NewPointeri Cglob) ->arcf0) .short • ,yaize*uvsize*uvsi2e*16) ; 

Cglob) ->arc[l) » (ahort •)(( (long) Cglob) ->src(01 ♦ yaize ♦ 3D I QxFTTTT 
Cglob) ->src[2) • (short •)(( (long) Cglob) ->src[lj + uvaize ♦ 3D & OxFTTF. 

ysize* (long)height • (long)width • (long) si zeof (ahort ) » 2» cglob) ->scale 
uvaize » yaize»2j 

NewPointer ( (•glob)->dat 10) , short • ,y8ize4uvaixe*uvsize*16) ; 

cglob) ->dst(l) * (ahort •)(( (long) Cglob) ->dst (0] • ysiae + 3D £ OxTOTT 
Cglob) -xlst 12) ■ (short •)(( (long) Cglob) ->dst [1) * uvsize 4 3D t QxFFTr 
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^ N€vPointer( C5:ob)->pixff-ap. Pt r . pixelSize/ 6 'heicn: •vid:h-<: I : 
retum(noErr) ; 

) 

CSErr 

RescurceError i 1 

CSErr cheErr; 

"lfdef DEBUG 

if (0!s(theErrsResError() ) ) 

DebugStr l • NpResourceError* ) ; 

tendif 

return (theErr) ; 

) 

#ifdef COMPONENT 

•define ResErr (resf ile. err ) \ 

if (0!»<erreResourceError( ) II { \ 

if (resf ile ! s0) CloseComponentResFile (resf ile) ; A 
return (err); A 

) 

• else 

•define ResErr (resf ile, err) \ 

if (0! » ( err* Reflourc eError ( ) ) ) ( \ 
return (err l; \ 

) 

Mndif 

ComponentResult 

KlOpenlnf oRes (Component Instance self. Handle •info) 

•pragma unused ( self ) 
short resPilesO; 
OS£rr theErr snoErr; 

• if Cinfo) < 

DiaposHandle<*info) ; 
♦info-nil; 

) . 

»ifdef COMPONENT 

resFile»OpenComponentResFile( (Component ) self ) ; 
ResErr (resFile, theErr I ; 
*else 

UseResFiletoResRef J ; 
■endif 

• infos-Get IReeouxce fcodecXnf oResourceType, 128) ; 

•infosCetlResource (codeclnf oResourceType, 129) ; 

ResErr (resF ile , theErr) ; 

LoadResource ( * info ) ; 

ResErr (rasFile. thttrx) : 

DetachResource ( # lnf o) ; 
fifdef COMPONOfT 

CloseConponentResFile (resf ile) ; 
•endif 

return (theErr) ; 



pascal Component Result 

KLOpenCodecl Component Instance self) 

i 

Clobals ••glob; 
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SharedClobals # 3Glob; 
TH2 save2one; 
Boolean inAppHeap; 
CzmponentReault result = noErr; - 
short resFile-CurReaFile ( ) ; 

DebugMsgf\pOpen Codec - begin*); 

it l (.glob . fClcbala • • )NevHandieClear ( sizeof (Clobals ) ; ) *. nil ) < 

} else HNo Purge ((Handle) glob) ; 
SecComponencInstanceStcragefself . ( Handle >g lob) ; 

save lone = GecZoneO; 

inAppHeap * ( GetComponent Inst anceA5 (self) is 0 ); 
if ( ! inAppHeap ) ' 

SetZone (SystemZcnef ) ) ; 
if ( laGlobej SharedClobals* ) CetCoinponentKef con ( (Component ) self) ) « nil ) < 

JfPw »JSharedGlobals*)N*vPtrClear(ai2eof (SharedClobals))) ,» nil 

result =nemoryError ( ) ; 

goto obail; 

) 

^ SetCcmponent Re f con ( ( Component ) self ,1 long) sGlob) ; 



(•glob)->sharedGlob « aClob; // keep this around where it's easy to get at 

if ( sGlob->info nil M • (Handle) sClob-> info •* nil ) ( 

resultsRXC^enlnfoAes (self .4 (Handle) (sGlcb->info) ) ; 
^ HNoPurge ( (Handle) sGlob->inf o) ; 

obail: 

Set Zona IsaveZona) ; 

if ( result 1 = noErr tt aGlob !e nil ) { 

if ( sGlob->info ) 

Di sposHandle ( ( Handle ) sGlob-> info ) ; 

DispoaPtrf (Ptr)sClob); 
^ SetCoraponentRefcon< (Conponent ) self . (long)nil); 

(•glob) ->size*0; 

DebugMsg( f \pOpen Codec - end* I; 

return( result); 

) 

pascal ComponentKesult 

KLCloseCodeci Handle s tor aye. Component Instance self) 
SharedClobals *sGlob; 

Globala ••glob * (Globals storage; 

DebugMagl -\pClose Codec - begin* ); 

HLock(atorage); 

if ( glob ) ( 

KLFree(glob); 

KLGetTab ( glob , None) ; 

if (CountCoajponentlnstancea( (ConvonentJself ) »• 1) ( 

if ( (aClob»<SharedGlobals*) (»glob)->sharedGlobl !• nil ) { 

if ( sGlob->info ) 
^ HPurge< (Handle) sGlob->inf o) ; 

) 

DisposHanrilef f Handle )glob» ; 
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heignc « 12Q» 

I 

if ::ime) 

♦time = (width • height • 1L); 

it spat lalOuality It • spat ialQ\;ality = = codec Loss lessOual icy J 
•spatialOuality r codecMaxQvjalicy ; 

if : temporalvuality 6& • tesnporalOual ity==codecLoss lessQuality ) 
*t«mporalCualiey = codechaxCuality ; 

return inoErr) : 

/• 

* Extends dimensions to. make a multiples of 32x16 
•/ 

^define KLExtendwidth (dim) 31-<dim-U31> 
•♦define KLExtendHe ight (dim) 15- (dim-lfcl5) 

pascal Component Re suit 

KLGetMaxCompressionSize (Handle storage. PixMapHandle src. const Rect *3rcRecc . shore 
CcdecO quality. long "size) 

( 

-pragma unused ( storage, arc. depth. quality) 

short width = srcRect->nght - srcRect->lef t ; 
short height « srcRect->bottQ» - srcRect->top: 

/• test cy just doing RGB storage •/ 

•size • 3 • (width* KLExtendwidth (width) ) • ( he ight ♦ KLExtendHeight (height )) ; 
return (noErr) ; 

) 

pascal ComponentReeult 

KLGetCompressedlmageSizeiHajidle storage. ZmageDe script ionhandle desc.Ptr data, long • 
DataProcRecordPer dataProc, long "size) 

< 

•pragma unused ( storage. dataSize . dataProc. desc) 
short frmh_size; 
long data_size; 

if ( size s« nil ) ( 
return iparamErr) ; 

) 

:rmh_si2e« ( (KlicsHeader • )data) ->descnpcion_length; 
data.sizesf iKlicsfr&meHeader •)daca»->lengch; 
•sizes ( long ) f rmh_size*data_size; 
return (noErr ) ; 



void KLSetupl Boolean still, short width, shore height, CodecQ space, CodecO tern 

< 

kle->seqh.heed.descriptioiv.length»aizeof (KlicsSeqHeader) ; 

kle-> seqh . head . vers ion_nuiaber ( 0 } = 0 ; 

kl e- > s eqh . head . vex a ion.nunber I 1 j « 1 ; 

k 1 t - > s eqh . sequencers i s e ( 0 ) * width ; 

k 1 e - > s eon . sequencers i z e 1 1 ) • he ight ; 

kl e - > s eqft . s equence. s i z e ( 2 ) « 0 ; 

kle-> seqh . sub.sample { 0 ] » 1 ; 

kle->seqh. suto_*anplef 

kle->seah. wavelet sWT_Daub4; 
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kle- >seqh. precision* 10 ; 
Kle->seqh.cctav«si'0)r3 ; 
kle->9eqh.occaves (1] >2 ; 

<le->frmh.head.d«scription.lengch a siieof (KlicsFrameMeader) : 
xle->£xmh.head.V€r5ion_numberf 01 rO; 
kle->f r^. head, vers ion_num£>er[ i) = ' ; 

Ue->encd.^f.in=(2133*tanip*160)/8; /• High * 64000 bits/frame. Poor * 1 

<le->encd.buf_sizeskle->encd.bpf _in*4 ; 

kle->encd.<juant = 16- (space* 15 ) / 1023 ; 
kle->encd. thxeshsl. 0? 
kle- >encd. compare»l . 0; 
kl e- >encd . ba se ( 0 ] *0 . 1 0 ; 
kle->encd.besell j«0. 10; 
kl«->encd. base (2 ]«0. 20; 
kle->encd.base(3 js0.50; 
kle->encd.base{4 ]«1.00; 
kle->encd. intrasstill; 
kle->encd. auto.qstrue; 
kle->encd.buf_sv»tme; 
kle->encd.prevquact*l; 
kle->encd.prevbytes»13; 



Hfndef DECODER 
pascal Component** suit 

KI.PreCornpr«»e( Handle storage, register CodecCompressParama «p) 

Component Result result; 

CodecCapabilitiea •capabilities . p->capabilitiea; 

s Jj ort J' i dth3Cp->i.nageI>escription)->width*(capabilities->extendW 

*{ 1 °5 t , n«icht»cp.>ima 9 eDescription) ->height* < capabilities ->ext en- 

Clobals ••globs (Clobals ••Jstoragei 

KlicsE kle»4Cglob)->kle; 

H^dle ext-NewHandle (sizeof (KlicsSexjHeader) ) ; 

DebugMsg ( • NpKLPreComcresa • ) ; 
KLocki storage) ; 

if (MemError ( > !sn©Err> return ( MemError ()) ; 
switch I I •p->i*ageDescription)->d»pth ) { 
case 24 : 

capabilitiea->wantedPi*elSize » 32; 
kle->seqh.channela»3; 

if (noExrjs fresultsRLGetTabfglob. r JseF32) ) ) 

return (result J ; 
break; 
default : 

return ( codecCcndi t i onErr ) ; 
break; 

) 

/• Going to use 3 octavea fox Y and 2 for W so the iroage roust be a multiple o 

capabilitiea->bandNin • height; 
capabilitie9->bandlnc » capabilitiee->bandMin; 

capabi 1 i t i ea - > f 1 ega=codecCanCepy Pr evComp | codecCanCopy Prev; 

Cclcb)->5calef0]«0; 
Cglob)->scalefll«0; 
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(•glob)->sc7le(2)«3; 

if ir.oErr! S (resuH = KUMalloc(glob. height, width, 0) \) recurn result; 

KISetupip- > sequence IDssO, width, height, i •p->imageDescript ion) ->spatialGuality. I 

Blcckweve( IPtr Ukle->seqh. 'exc.sizeof (KiicsSeQHeader ) ) : 

if incErr ! = i re sui 1 2 Se t ImageDescripcicnExt ens a on (p->imageDe script ion, ext. fclicsC 
return result : 

HUnlocx (storage ) ; 

DebugMsg< "NpKLPreCompress success*); 
returntresult ) ; 

) 

*endif 

*ifndef* ENCODER 
pascal long 

KLPreDeccnpresa (Handle storage, register CodecDecompressParams w p) 
ConponentResulc result ; 

CodecCapabilitiea •capabilities * p->capabilit ies; 
Rect dRect = p->srcRect; 

long width; 
long height; 
long channels; 

Glcbals ••glob« (Globals ••) storage; 

KlicsE kit; 
Handle ext; 
OS Err erri 

Debug«sg( * NpKLPreDecororeaa* ) ; 
if ( : Trans f o rmAect (p->rx*atrix, 4dRect, nil) ) 
return (codecCcmdit iontrr) ; 

HLock( storage) ; 
klesi rglob)->kle; 

switch ( cp->imageDescription)->depch ) { 
case 24 : 

svitch(p->dstPixMap.pixclSize) ( 
case 32: 

capabilities*>vancedFixelSi2e = 32; 
if (p->ccndit icnFlags4codecConditionNevDepth) { 
if ( noE*r ! * ( err*7<LGetTab (glob, Use 3 2 ) ) ) 
ret urn (err); 

) 

break; 
case 16: 

capabilities->vantedPixelSize ? 16; 
if (p->conditionTlaga4codecCondicionNewDepth) { 
if (ncErrir 1 err»KLGetTab<glob. Usal6) ) ) 
return (err) ; 

) 

break; 
case 8: 

capabilitiea->vantedPixelSize = 8; 
if (p->condicicnFlaga4codecConditionN*wClut) ( 
if (noErr!»(err«KLGetTab (glob, Use8) ) ) 
retum(err) ; 

) 

break; 

channel a «3; 
break; 
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default: 

ritum ( codccCondic ionErr j ; 
break; 



} 



if (noExx! ■ < resultaGet ImageDescxipt icn£x tension I p- > imageDe script icn. -ext , klica- 
81ocX*ove { -ext , ( Ptr ) fckle->seqh, sireof (KlicsSeQHeader ) i ; 
if (channelsa-1) kle->seqh.channels=l; 

/* Going to use 3 octaves for Y and 2 for UV so the image must be a multiple o 
*ifdef HQ 

(*glob)->scele(0]sO; /• Tree scale •/ 
*else 

Cglob)->scalelOJ-l; /• Tree scale •/ 
*endif 

width-kle->seqh.sequence_siie[0] ; 
height-kl*->sagh.sequence_sixe{l j ; 

svitcht Cplob) ->scale(0] ) { 
case 1; /• Quarter size internal */ 
(•glob)->scale(U»l; 

if (p->matrix->matrixlO) (0) »-p->matrix->matiix(lHl] ) 
3vitch(p->roatrix->matrix|0) 10] J { 
case 32768: 

capabilitiea->f lags*codecCanScale; 
capa^ilitieo->e*tendWidthswidth/2-dF.ect .right; 
capabilitiea->«xt«ndH«icht»heigbt/2-dKect .bottora; 
, <*glob)->ecale(2)»l; 
break; 
case 65536: 

capabi 1 i t i es - >ext encWidth-vidt h-dftect . right ; 
capab i 1 i t i es - >«x t endHe igh t « he i ght -dRect . bo t t om; 
< •glob) *>scale(2] »0; 
break; 
default: 

capabi 1 i t i es* >ext endWidthsO ; 
capabi 1 i t i es - >ext endHeight -0 ; 
(•glob)->scaleC2J.sO; 
break; 

) 

else < 

capabilities ->extendWidthaO: 
capabil i t i e s -> ex t endHe i ght -0 ; 
( •glob) ->acale (21*0; 

) 

break; 

case 0: /* Pull size internal •/ * 

if (p->matrix->matrix(0) |0]»»p->roacrix->matrix(l] [13 ) 
switch(p*xnatrix->natrlx(Oj [0] J ( 
case 32766: 

capabi litiea->f legsscodectanScale; 

capabilities->e_<tejidWidth-vidth/2-dRect. right; 

capabilities - >ex t endHe ight* height/ 2 -dRect. bottom; 

Cglob>->scalefl]«l; 

<*glob)->acale{2]=l; 

break; 
case 131072: 

capabilitiee->f lags*codecCanScale; 

capabilities->extendwidth»width*2-dRect. right; 

capabilitiee->ex*eruJHeight*height*2-dRect. bottom; 

(•glob)->acaletl)*0; 

<*glob)->9cale(2)»-l; 
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break; 
case 65336: 

capabil it ies->extendWidth=vidth-dRecc .right : 

capabili ties- >exteno^€ighcsheigh;-dRecc.bot tern; 

(•glcb)->scale(l]*0; 

fgloto)->scale(2U0; 

oreak; 
default : 

23pabilities->€>tendWidthrO; 

capflLbil it ies->ext endKeight =0; 

(•glob>->scale(l)sC: 

(•glob)->scale(2)*0; 

) 

else ( 

capabilit ies->extendWidthaO; 
capabilities->ex^endHeightsO; 
rglob)->scale(l)»0; 
fgiob)->scale(2J=0; 

) 

break; 

) 

capabilit ies->bendMin s height? 

capabilit ies->bandlnc ■ capabilit ies->bandMin; 

capabilit ies-> flags I =codecCanCopyPrev I codecCanCopyPrevComp I codecCanRemapColox ; 
if (noErr!* < result •KLMalloc (glob, height .width, capabilities- vvtntedPixelSize) J ) 
HUnlock( storage) v 

DebugMsg < • NpKLPreDecompress success* I ; 
return (result ) ; 

•end if 

/• Test Versions in C - Colour. c •/ 

void RGB2YUV32 (long *pixmap. ehort # Yc. ahort •Oc, short *Vc, int area, int wid 
void YUV2RGB32 (long *pixmap. short 'Ye. short •Uc. -short *Vc. int area, int wid 
void YUV2 RG83 2x2 (Ptr taljle.long -pixmap, short »Yc. short »uc. short »vc. int a 

/• Assembler versions - Colour. a */ 

OUT32X2(Ptr table, long 'pixmap. short P Y. short *V, short # V. long width, long height, 1 
OUT32X2D(Ptr table, long 'pixmap. short *Y. short '0, short 'V, long width, long height, 
OlT32<Ptr table, long •pixmap, short •Y. short *U. short # V, long width, long height, Ion- 
OUT32D(Ptr table. long 'pixmap. short *Y, short »U. short 'V, long width, long height. lo: 
OLT8X2(Ptr table. long •pixmap, short *Y. short 'U. short -V, long width. long height, lo: 
0VTS(Ptr table. long •pixmap, short # Y. short •U. short # v, long width.long height, long 
OUT16X2(Ptr table, long •pixmap. short *Y, short *U. short 'V, long width.long height. 1 
0UT16(Ptr table. long -pixmap. short »Y. short *U, short 'V.long width, long height. Ion- 
IN32(Ptr table. long »pixmap. short *Y. short *U, short •V. long width.long height. long 

/• Assembler versions - Color2.a */ 

void RGB2YUV2(long •pixmap, short # Yc, short *Uc. short *Vc, int area, int widt 

void YUV2RGB2 (long 'pixmap, short •Yc, short *Uc, short 'Vc, int area, int widt 

void YUV2RGB3(long •pixmap, short 'Yc, short "Uc. short •Vc, int area, int widt 

void CRTY2Y ( long •pixmap, short •Yc, int area, int width, int cols); 

void Y 2 GREY (long •pixmap, short *Yc, int lines, int width, int cola); 

void Y2GGG (long •pixmap, short # Yc# int lines, int width, int cols); 

/•YUV2RGB4 (Cglob)->Table, pixmap. srcCOJ , sred] , sre [2] . cols* ( •desc) «>height»scale.' 
YUV2RGB5 ( ( *glob) ->Ta±>le . pixnap, sre (0) , sre (1 ) . arc (2 ) , cols« ( # desc ) ->height . width»»c 

•pragma parameter DO Microseconds 
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pascal unsigned long Microseconds I void! = (0x4EB0. OxSlEl. 0x64C); 

unsigned long GetTimerValue (unsigned long •TimerRes) 

i 

•TimerRes > CLOCKS.PEJLSEC; 
retumtHicroSecondao ); 

) 

•ifndef DECODER 
pascal long 

KLBandCcrapress (Handle storage, register CodecC empress Pa rams # p) 
♦pragma unused (storage) 



Clonals ••glob a (Globals ••) storage; 
ImageDescription •*desc » p->imageDescript ion; 

char •baaeAddr; 

short rovBytea; 

Rect sRect; 

long offsetH, offsetV; 

OSExr result ■ no Err; 

short •sre(3].*dstf31; 

long # pixmap; 

int widths ( *desc) ->vidth*KLExtendWidth ( ( # desc) ->vidth) ; 

int heights ( *desc) ->height*KLExtendHeight ( ( •desc ) ->height J ; 

int hvidt h» vi dth> > 1 . hhe ight she ight » 1 ; 

int bytes; 

XlicsC kle; 

char TwrruModa-l; 

char intra ()»»\pENC:2ntra-m©de* , inter i } «• \pDK : Inter-mode* ; 

SharedClobala *sGlob; 



#ifdef PERFORMANCE 

(void) Per f Control (The PGlobals. true) ; 
*endif 

DebugMsg ( * \pBandC empress • ) ; 
HLockf (Handle>glob); 
klea*<•glob)->kle; 
sGlQb« ( *glob) ->«haredClob; 

rovBytes « p- >sr c PixJtep. rowBytes fc 0x3fff; 
sRect m p->srcPixMap. bounds; 
switch ( p->srcPixMap.pixelSize ) ( 
case 32: 

offsetH s sRect . left«2; 

break; 
case 16: 

offsetH a sRect.lef t«l; 

break; 
case 8: 

offsetH a sRect.left; 

break; 
default: 

result & codecErr; 

DebugMsg ( •\pError - ) ; 

goto bail; 

) 

offsetV a sRect.top • rcvBytea; 

baaeAddr a p*>srcPixMap.baseAddr ♦ offsetH ♦ offsetV; 
pixnapaflaag * ) baseAddr; 

/• FSMakeJS5pec(0,0, •\pOaer:crap001* , *f eepec) ; 
FPpCreetetifsspec. •????•.•????•, -II ? 
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"SpOpenDrttfsspec.rswrPenn.ifileRefNuin); 

rsWri:e(tiUJUfNun.4area. I long- jpi^onap. : 
FSClose(fileRefNuni) ;•/ 



=BI::«S« 

case 3: 

:N3:(sClob->C6b(U S er32. i ) (P1 x,«p. S rc|0). S rc(i;.. S rct23.widch. h ei Sh t.rowB y t. 



* Klics encode 
**i fdef DEBUG 



•endif 



kle->buf.buf* (unsigned long • ) <p-xiate*sixecf (KlicsFr a** Header) ) ? 
kle->encd . intra* (p->teir*>oralOuality«»0) ; 
kle->frmh.f rajne_n\u»ber3p->f rameNumber; 

bytessKlicsEncode(src.dit , kle) ; 

BlockMov«( (Ptr)«kle->frnvh,p-><Sata.sixeof (KlicaFraiwHeader)); 
bytes*=sireof (KlacaFrareeHeeder) ; 

( 'glob) ->prev.f rajoesp->£rajaeW\mb«r ; 



p->daea+ebyees: 
p->buf f erSi ze«Dyc«fl; 

fp->ijnag«Oescription)->dacaSize«tycea; 



/ 

ba 



p->simUarityMfcle->encd.intra?0:Long2Fix<244) ) ; 
p->callerFlaga«0; 

P^calierFlagsi.ccKJecFlagUaedlnage^^ 

ill: 



HUnlockf (Handle )globl; 
•ifdef PERFORMANCE 

if (0!- (result=PerlIMnp<TheFGlobal«, '\pEncode.perf • , false. 0) ) I 
return ( result J ; 

•endif 

DebugMsgCNpBandCoinpress success^!; 
return(resulc); 

) 

♦endif 

/• Display stuff for debugging 
CGraxPtr wPort. savePort; 
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Rect rect; 
Str253 scr; 

GecPorc ((GrafPtx • UsavePorc J ; 
GetCWMgrPort tfcwPort ) ; 
SetPort ( (Graf Ptr )vPort ) ; 
Set Rect ! & r ec* , 0. 0. 5C, 30) ; 
ClipRecc { &rect ) ; 
EraseRect Urect ) ; 

N u m? o S t r i ng ( f rmh - > f r ame _ n umbe r . a t x J ; 

HoveTc:0.20) ; 

DravString(str) ; 

if (fxroh->f laga*KFH_iNTRA) { 
SetRect UxfcccO.SO^CeSK- 
ClipRect (4xect) : 
ExaseRecc (trecc i ; 

NumToSt ring ( f rmh-> frame _numtoer/2« , str ) ; 
MoveTo(0. 50) ; 
Drawstring latr) ; 

) 

SetRect (trect. -2000, 0.2000,2000) ; 

ClipRect (irect) ; 

Set Port ( (Graf Ptr ) saveport );• / 

♦define flag.cree 0x1 
•define flag_wave 0x2 
•define flag.ahov 0x4 
•define flag.full 0x8 
•define DURATION 66666 

long ModeSvitch(Globals •glob.XlicsFraneHeader •fnnh) 
long modeaO, i, fps; 

Boolean repeat aglob->prev.frajr»» a frwh->fra«e^n\uisber, 
nex t a g 1 ob - >pr ev_ f r ame^ 1 s s f rwh - > f r araelnumbe r ; 
CGrafPtr vPort. save Port; 
Rect rect; 
Str255 atr; 

DebugMagCNpModeSvitch - begin*); 
if ( t rmh->f rame_nunber»sC) 

for(i*0;i<15;i**) clob->out f i) »f alae: 
if (repeat) ( 

glob->ran_tines0; 

DebugMsg('\pModeSwitch - repeat (end)-); 
return ( flag_snow|fleg_full) ; 



) 



(next: 

switch t fnnh->flaga) { 

caae KFH_5KXF: 

Debug«agc\pModeSvitCh • next/skip-); 
g lob- >prev_f ram* f rmh-> f raroe_rjumbex : 
if (glob->sya_time>DURATIGN) { 
g lob- >rua_t ira»0 ; 

if (glob->reel_frameJ sglob->dpy_f r 
mode I •* lag.vave I f lag_ahow; 

) elae ( 

uneigned long frame, lace; 



fxame»glob->run.fxame+ ( g lob- > sync_c ime-g lob -> run. time) /DURATION; 

lateo(glob->sync_tJjr»-glob->run_time)%DCJRATION; 

if (frajne«»qlob->prev_ frame kL glob-> real. frame !»glob-xipy_ frame) 
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* mode Uf lag.ua vet flag. show; 
/f if < £ranie<=glob->prev_trame &* late»giob->wave_t ime*glob->dpy.tjme 

mocei«£lag_wave flag .show:*/ 

) 

break; 
case XFH.INITA: 

r©bugMsgC\pMcdeSwitch - next / intra ■ l : 
moda 2 £ lag.tr ee; 

glob->prev.f rajresfnTih-^rame.number.- 
glob^real.f rame»glob->prev_trame; 
it (glob->sys_time>DUJvVr2CN) ( 
g 1 ob- > rurv.c imesO ; 

mode I s £ 1 ag.wave 1 1 1 ag_ show i £ 1 ag. £ u 1 1 ; 
) else 

if (glob->rcn_time«sO) {*/ 

glob->key.ti^=glob->sync.time-glob->run_t im€; 
glob->^un.time=glob->syTlC.tirae-glob->sys_ciJr>e; 
g 1 ob - > run. £ r ame » g 1 ob- > pr e v. £ r am ; 
mode I r flag.vave I f lag.showl f lag.full; 
/* ) else < 

unsigned long frame, lace; 

frame *glob->run.£rame* (glob- >sync. t ime -p lob- > run.t ime) /DURATXG 
1 at e •{ g 1 ob- > sync, t ime -g 1 ob- > rur^i. im )\ CURAT ION ; 
if ( £rame<»g lob- > prev.fr ame) 

mode I ■ 1 1 ag_weve I i iag_show l f 1 ag.f ul 1 ; 

)•/ 
break; 
default: 

DebugMsgC\pHodeSvitch - next /inter' ) ; 
modes f lag. tree; 

g lob- >prev_f r ame » f rmh- > £ r ame.number ; 
glob->real.fxame»glob->prev_f rsJte; 
if (glob->eyi_tiitie>DURATJON) ( 

g lob-> run.t una «,0 ; 

mode I »f lag. wave j f lag. show; 
) else 

if (glob->run_time»»0) ( 

g 1 ob- > run.t i me »g lob- > «ync_t ime -glcb->sy s_t ime ; 

g 1 ob- > run.f rame «g lob- >prev. £ r ame ? 

mode I »£ lag. wave I flag. show; 
} else ( 

unsigned long frame, lace; 

£ rame »g 1 ob- > run. frame* < g 1 ob- > sync.c ime -glob- > run.t ime ) /DURATION 
late* ( g 1 ob- > sync. time-glob-> run. c ime ) % DURAT Z ON ; 
if (frame<*giob->prev_£ram*) 

model »f lag_vave I £ lag. show; 
/• if If rame<»glob->prev.£rame fct late+glob- >t ree.t ime *glob-> wave 

model «f lag_wavel £lag_ahowiV 

) 

break; 

) 

else 

switch {frmh->f lags) ( 
case KTH.SX2F: 

DebugMeg ( • \pMode Switch - jump/skip' } ; 

glob->ma.time»0; 

break; 
case KFH. INTRA: 

DebugMsgi'XpHoderwicch - jump/ intra • ) ; 

mode s f 1 ag. t ree I f 1 ag.wa ve I £ 1 a g. show I £ lag. full ; 

£or (i»g lob- >prev. frame ;i<frmh->f raise .number; i ••*) 
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^ glob->out I f rroh->f rame_number% 15 ] =0: 
g 1 c b- > pr ev_ £ r a ree » f rmh - > t r ame_jiumbe r ; 
glcb->real_f ramerglob->prev_frame; 
g 1 ob- > mn.t ifne e 0 : 
break; 
default: 

DebugMsgf •\pModeSwitch - jump/ inter • ) ; 

g 1 ob- > run_c j.me s 0 ; 

break; 

) 

DebugMagr \pnodeSwitch - display info - ); 
•ifndef COMPONENT 

/ • glcb->out ( £rmh->£rajne_number%151a (modeaf lag.show) ! = 0; 
f or (i = 0, £ps=0; a < 1 5 ; i**) if <glob->ouc I i ) ) £ps**; 
Get Port ( (GrafPtr • } &savePort) ; 
Get CWMgr Port (iwPort ) ; 
SetPort ( (GrafPtr) wport ) ; 
SetReet ( &rect ,0.20,120.50); 
ClipRect (trect); 
EraseRect(irect); 

NuraTo$tri^(frnto->frajne_Dunber, atr) ; 

MoveTo(0,33>; 

Drawstring (str) ; 

DrawStringr\p:«) ; 

NuajToString (fps. atr) ; 

Drawstring (atr) ; 

MoveTo<0, 50) ; 

fcr(i»0i i«15;i**) 

if (glob->outf i) ) Drawstring I • \pX* ) ; 

else Drawstring (•NpOM ; 
SetRecc I tract, -2000, 0. 2000. 2000) ; 
ClipRect (Ireet) ; 
SetPort ((Graf PtrJsa^ePort) ;•/ 
♦endif 

DebugMag* 'XpHodeSwitch - end*); 
return (mode) ; 



ftifndel ENCODER 
paacal long 

KLBandDecompr ess (Handle storage, register CodecDecompressParama *p) 

( 

•pragna unused (storage) 



Globals ## glob = 


iClobala storage; 


ImageDescription 


•*desc » p->i*iageDe script ion; 


int 


x.y; 


char 


•baaeAddr; 


short 


rowBytes; 


Rect 


dRect ; 


long 


of faetH.of IsetV; 


OSErr 


result e noErr; 


short 


*src(3],*datl3); 


long 


•pixmap; 


int 


widths ( *deac) ->width-KLExtendWidth( (•desc) ->widtb) ; 


int 


height* rdesc) ->height*RLExtendHeight ( ( •desc) ->height : 


int 


hwidtb»width>>l,hh«ight -height >>l,axea»heighf width; 


KlicaE 


fcle; 


XlicsFraneHeader 


•fnnh; 


char 


mmjHodeal; 


long 


mode; 


SharedGlcbals 


•sGlob; 


FILE 


•tp; 
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char 

CCraiPtr * 
Rect 
SuttS 



HLockt <Handlelglob) ; 
DetucMsg i ' \pBar.d0ecowprea3 * ) ; 

! 'glob) ->sys_cimesGetTimerValue(4(*glob)->ay3_came) ; 
(•glob) ->sys.cijne- a <*glob) ->aync_time; . 

•ifdet PERFORMANCE 

ivoid) PerfCcntrol (ThePClobals. true) ; 
•endif 

kle»4 ( # glcb) ->kle; 

sGlobs I •glob) ->sharedClob; 

dRect a p->arcRect; 

if ( 'TransfomAect <p->matrix. fcdRect , nil) ) ( 
DebugMagCXpTranatomRect Error*); 
return < paramErr ) ; 

) 

rowBytea « p->dat PixMap. rovBytea 4 0x3£ff; 
offsetH = idRect.lefr - p->datPixMap.bounda. left) ; 
swicch ( p->dstPixMap.pix«lSiit ) ( 
case 32: 

offsetH «»2; 

break; 
caae 16: 

offaeeH «>l; 

break; 
caae 8: 

break; 
default: 

result s codecErr? 

DebugMagCNpOepth Error*); 

goco bail; 

) 

effaetv a (dRect. top - p->dat PixMap. bounda. topi • rovBytes; 
baseAddx • p->dat P ixMap.be a eAddr * oftaetH ♦ offaetV; 
pixiTvaps (long •JbaseAddr; 

•••• ....... 

• Klica decode 

......... ....... ♦ 

src|0).eglob)->arc[0); sref 1). Cglob) ->arclll ; arc 12 J « i •glob) ->src [2 J ; 
dst (0)*(*glob)->dat[0] ; dat [1 ) « ( -glob) ->dat (1 J ; dat (2 J * I •globi ->dsc (2] ; 

f rmhs (Klicafr ame Header •Jp-xiata? 

kle->buf.buf- (unsigned long • Hp->data*aixeof IKlicsFraineHeader) ) ; 
rrode»ModeSwitch < *glob, fxnh) ; 

KlicsDecode<arc.dat.4kle->aegh. frmh. akle->buf ,mode. ( -glob) ->acale. & ( *glob) ->tr 

if ( kle->buf .ptr-kle->buf .buf > f«nh-> length* 2) 

DefcwgKag i * \pwaming: Deconrpreaaor read paaaed end of buffer*); 

p->data[0)a-X a i 

p->data f 1 ) smode&f lac^tree? *T ' : ' • ; 



f iie_najne(3C) ; 
wPorr . savePort : 
r ect ; 
ar.r; 
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p->datsX2)=node4f lag.vave? w r • 
p->djta[3)»modetflag_3how? "S* : 
p-xiata(4].mode4f lag.full? T" : • * 
p-^tafSUfrTOh-^lagstXFH.INTRA?':- : • 
p->da ta ( 6 ] = f rmh->f lags4KFH_SKIF? * K • : ■ 
p->dJta[7)a'X'; 

p->daca*rp->buf ferSixe; 

/••••• •••••••••• * ...... 

• signed 10 bit YUV-unsigned 8 RGB convert 

•ifdef COMPONENT 

SwapKMUHode l&rarnuMode) ; 
*endif 

if (modefcf lag_3hovi ( 

( •glob) - > aync.t imesGetTimerValue (fc < •glob) ->sync_t ime ) ; 
(•glob) ->dpy_frame« (•glob) ->real_fraioe: 
if < rglob)->scale(2]<(»glob)->scale(l]) { 
switch(klc->seqb.channala» { 
caae 3: 

switch <p->datFixMap.pixelSire) { 
caae 32: 

if (mode*flag_full) 

OUT32X2(sGlob->tab(Uae32-lJ # pixmap # arc(0) .arc(l) ,arc(2).wi. 

else 

OUT32X2I><aGlob->tabtU3e32-l). pixmap. arc (Ol.sxcfl J. arc{2I,w 
break; 
caae 16: 

OUT16X2 <3Clob->cablOa«16-l) .pixmap. srcIOJ . arc (1) .ere (2) . width> 
break; 
caae 8: 

OOT8X2(aGlob->tab{Uae8-l), pixmap, src(O) . ercf 1] . arc (2). width»< 
break; 

) 

break; 

) 

) else ( 

switch <kle->seqh.chajinela) ( 
case 3 : 

switch l.p->datPixMap.pixeiSixe> ( 
caae 32: 

if (inodeaf lag.full) 

OOT32 lsGlob->tabl Vse32-1 1 . pixmap, arc I OJ . arc [1] , arc [ 2) . widt: 

else 

OUT32D(sGlob->tab[Uae32-l] .pixmap, arc 10] . arctl] . arct2) . wid 
break; 
caae 16: 

OUT1 6 ( sGlob- > t ab ( Dael 6 - 1 ) , pixmap , s rc f 0 1 , arc ( 1 ) , arc 12), widt h» ( 
break; 
case 8: 

OTT8 ( sGlob- > tab (Usefi -1) , pixmap. src(O) , arc(l) , arc [2 J ,width>X*g 
break; 

) 

break; 

) 

) 

(•glob)->dw.tima»GetTimerValua(*( # glob)->dpy_time); 
( •glob) ->dpy_t ine-a ( *glob) ->ayne_time; 
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CLXARA2 ( ) ; 

' # 0lofc> **sync_ti™e=Get?i;neiValue i& : - jlobi ->sync_cime) ; 

•;:def COMPONENT 

SwapMMUHode ( irmjuMode I : 
•er.dix 

tail: 

KL-r.lcck » - Handle) glob) ; 

•ifdef PERFORMANCE 

i£<0! * (results Per £ Dump (ThePGlobals. • \pDeccde .pert • . false. C) ) ) 
recurniresult ) ; 

•endif 

DebugMsg t • SpBandDe compress success* ) ; 
recurniresult) ; 

) 

*endif 
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* © Copyright 1S53 KUCS Limited 
All rights reserved. 

* Written by: Adrian Lewis 
••••••••••••••/ 

* Second generation header file 
•/ 

•include <stdio.h> 

/• useful X definitions ■/ 
/•typedef char Boolean? •/ 
typedef char • St ring; 
♦define True 1 
•define False 0 

C new Blk definition •/ 
typedef int Blk(4); 

•define WT_Haax 0 
•define WT_Daut>4 1 

/• mode constructors •/ 
•define M.LPF 1 
•define M.STILL 2 
•define M_SEND 4 
♦define M.STOP 6 
♦define H_VOID 16 
♦define N_QUIT 32 

/• LookAhead histogram •/ 
♦define HISTO 300 
♦define HISTO_DELTA 13.0 
♦define H2STO.BXTS 10 

/• Fast Functions •/ 

/• Is the block all xero ? •/ 
idefine BDcZero (block J \ 

block[0jss0 44 block(HssO 44 block(2)«-0 44 block(3J«=0 

/* Sum of the absolute values •/ 
•define Decide (new) \ 

abs<new(0])* \ 

abslnevtl) ) ♦ \ 

abs<new(2))* \ 

abs ( new [ 3 ] ) 

/• Sum of the absolute differences •/ 
♦define DecideDelta <new,old) \ 

abs(new(0]-old[03 )♦ N 

abslnewllJ-oldd))* \ 

abs(newC21-oldta])* \ 

abs(new(3]-old(3]) 

/• Adjust the nom for conparison with SigmaAba •/ 
• define Dec ideDoubl e < norm) (4.0'nom) 

/• Get addresses from x.y coords of block, sub-band, octave. 
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•^image size art rnas* rdirectly related to octave \ information 

•define Get*ddr raddr.x.y. sub. oct . s;ze.mask) \ 

• :nc smask=mask>>l. \ 

x0 = xl (su£>41?smask:0) , \ • 
xl»xl (sub&l?smask:0) imask. \ 
yO«Cyl (subA2?smask:C> » -size(O) . 
yUl'/i <sub&2?smasx:0Mma8k) -size{0|; \ 

addr(0) »x0*y0; \ 
addrfl] =xUyO; \ 
addrf21=x0*yl; \ 
addrm-xloyl; \ 

) 

/* Get data values from addresses and memory •/ 
*Cefine Get Data (addr. block, daca) \ 

blocklOJnint)data(addr[0]J; \ 

block[l)=iint)oata(addr(l)); \ 

block [21 8 (int )d*ta (addr 12 1 ) ; \ 

block (3 J » tint )data (addr [3] ) ; 

*define VerifyData (blocX. mask, tn.pl \ 
tnp=blockajnaak; \ 
it (tnp!»0 &4 crap!. mask) ( \ 

blocksblock<0?iusk : -mask; \ 

) 

/* Put daca values to memory using addresses •/ 
•define PucDaca (addr. block. data) \ 

data(addrfO] J = (short ) block (0 J ; \ 

dataiaddr(l)]»(short)block[l); \ 

data[addr(2J)»<short)blockf2); \ 

date(addr [3] ]= ( short ) block [ 3 ) ; 

/• Put zero's to memory using addresses •/ 
•define PutZero(addr.data) \ 

dataladdrfO] J«0: \ 

data I addr (1] \ 

data(addr(2J]»0; \ 

data(addr(3]]s0; 

/• Mode: H_VOID Put zero's and find new mode V 
•define OoZero (addr. dst .mode. oct ) \ 

PutZerc ( addr . dst ) ; \ 

mode (oct J sOCts»0?M_STOP:M_VOID: 

/• Descend the tree structure 

• Copy mode, decrement octave (t mask), set branch to zero 
•/ 

•define DownCounters (mode. oct .mask, blk) \ 
mode foct-1 ] =modfi (oct) ; \ 
oct — ; \ 

mask * maak>>l; \ 
blk | oct] «0; 

/• Ascend the tree structure 

• Ascend tree (if possible) until branch not 3 

• If at top then set mode to M.QUXT 

• Else increment branch and x, y coords 
•/ 

•define St opCount era (mode, oct .mask. blk. x.y. oct s) \ 
while (oct <occs-l && blkfoctl«=3) { \ 
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blkiocc ) a(L' \ 
masks maflk<<i; \ 
x i» -mask; \ 
y fcs -maak; \ 

) \ 

if (oct ==octa-l) modeloct JsM.QUIT; \ 
else { \ 

bUloetl**; \ 

x *s mask«l: \ 

if (blk(occ J=«2) y *= mask«l; \ 
modetocc] »mode(oct*l) ; \ 
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<D CopyriQht 1993 KLICS Limited 
All rights reserved. 

written by: Adrian Lewis 



68000 FaatForvard/Bacicvard Haar 





macro 








FwdO 


4addr0.4dG, tdH 






move .w 


(laddrO) . 4dG 


; dC=* (short 




move .w 


4dC. 4dH 


; dHsdG 




encfcn 







macro 
F\#dl 



fcaddrl.taddrO.4dC.tdH 





move . w 


Uaddrl) .d0 




add.w 


dO.tdH 




sub.w 


d0.4dC 




clr.w 


dO 




asr.w 


tl.tdH 




addx.w 


dO.tdM 




asr.w 


fl.tdG 




addx.w 


dCtdC 




move.w 


tdH. (taddrO) 


• 


move.w 
mend 


4dG, (taddrl) 




macro 




» 


Twd 


these, tend, tine 




movea..l 


tbase.aO 




move. 1 


tinc.dO 




asr.l 


#l.dO 




movaa. 1 


aO.al 




suba . 1 


dO.al 


3do 


FvdO 


a0,d4.d5 




adda . 1 


tinc.al 




Fwdl 


al.a0.d4.d5 




adda.l 


tinc.aO 




cmpa . 1 


aO, 4 end 


« 


bgt.s 


9 do 




endm 





vsM short -)addr2 

dH*-v 

dG-.v 

d0«0 

dAH»»l 

round dH 

dG»«l 

round dG 

• l short * > addr0*dH 
•(short *)addrl*dG 



Kaax Forward FUNC 

link 
aovta, 1 

move. 1 
raovae.l 
raove.l 
move. 1 
move. 1 



EXPORT 
a6 # »0 

d4-d7/a3-a5,-<a7) 

$0OOC(a6).d3 
$000Bia6) ,a3 
$0010(a6) ,d6 
$0018la6> ,d7 
$0014(a6),d2 



addrOrbaso 

dOainc 

d0«ino>l 

addr 1» addr 0 

addrl-s(inc»l) 

rwd0laddr0.dG.dH) 

addrl*sinc 

fvdl ( addr 1 , addr 0 . dC . dH ) 

addr0*sinc 

addr 0< end 

while 



no local variables 
store registers 

incsincl 

basordata 

endl 

end3 

inc2 
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Odo movea. 1 a5.a4 

adda.l d6,a4 

Fvd a5.a4.d3 

adda.l d2.a5 

cmpa.l d7,a5 

blt.s «do 

• 

movem. 1 (a7) ♦ .d4-d7/a3-a5 

unlk a6 

rts 



end=base 

end+aendl 

Fvd (base. end. inc) 

base*=inc2 

end2>base 

Cor 

restor* registers 
remove locals 
return 



ENDFWC 




macro 
BwdO 


&addrO,tdC.&<iH 




move.w 
move.w 


(taddrO),4dC ? dG»* (short •)addrO 
idC.idH ; dH*dG 




endm 






macro 
fiwdl 


fcaddr 1 . taddrO . fcdG . 4dH 




move . w 
add.w 
sub.w 
move .w 
move.w 


UeddxD.dO ; v««( short • ) addrl 

dO-idH s dH.«v 

dO.fcdG i dC-«v 

4,dH. UaddrOi ; "(short MaddrO-dH 

tdC. (laddxl) ; •< short •)addrl»dG 


• 


endm ' 




• 


macro 
Bwd 


&baae , icount . & inc 



<?do 



movea . 1 
move. 1 
asr.l 
movea . 1 
sub*. 1 
BwdO 
adda.l 
Bwdl 

adda.l 
dbf 

endm 



kbaae, aO 

&inc. dG 

#l,dO 

aO.al 

dO.al 

a0.d4.d3 

4 inc. al 

al.a0,d4.d5 

&inc. aO 

axount.fdo 



dOsinc • 

d0»iu*j»l 

•ddri»addrO 

addrl-«(inc»ir' 

BwdO (.addrO.dG.dH) 

addrl*»inc 

Bwdl ( addrl . addrO . dG . dM ) 

addrO+cinc 

while -1! -count 



HaarBacicward FUHC EXPORT 

dO - spare, dl - count 1. d2 - inc2. d3 

link *6,f0 

movem.l d4-d7/a3-a3. - (a7) 

move. I $0O0C(af).d3 
movea. 1 S0008(a6).aS 
move.l $0010 (a6) .66 

movt.X $0018(e6).d7 
move.l $0014(a6).d2 
subq.l «X.d7 
lsr.l fl.de 
subq.l fl.de 



- incl. d4 - dC. d3 - dH. d6 - loopl. d 



; no local variables 

; store registers 

; inc • incl 

; base.data 

; loop! (width/heagnt > 

; loop2 (height/width) 

; inc2 

; loop2-«l 

; loopl/*2 

; loopl-«l 
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move . 1 
Ewd 
adda.l 
dbt 

mcvem. 3 
unlk 
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d6.dl 
a5.dl.d3 
d2.a5 
d7 , ©do 



a6 



>.d4«d7/a3-a5 



count Is loop I 

Bwd (base. count . inci 

base**inc2 

while •! J * - - locp2 

restore registers 
remove locals 
return 



ENDFCNC 



HaaxXTopBwd FUNC 
link 



move a . 1 

rr.ove . 1 

lsr.l 

subq.l 

move. 1 

move.l 

swap 

neg.w 

add.l 

move.l 

dfcf 



@do 



unlk 
res 



EXPORT 
a6. #0 

S0008(a6) ,a0 
$000C(a6) .d3 
U.d3 

#i.d: 

(a0) ,d0 
dO.dl 
dl 
dO 

dl.dO 
dO, (a0)* 
cU.edo 

a6 



HearTopBwd FUNC EXPORT 



edoi 
*do2 



link 
movero. 1 

movaa. 1 

movea.l 

move.l 

move.l . 

move.l 

add.l 

lsr.l 

lsr.l 

subq.l 

subq.l 

adda.l 

move. 1 

move. 1 

move.l 

move.l 

add.l 

sub. 1 

move.! 
swap 
neg.v 
add.l 
move. 1 

move.l 
swap 



a6.*0 

d4-d«.-<a7) 

$0008<a<).a0 
aO.al 

SO00Cia6) ,d< 
S0010ia6) ,d3 
d3,d« 
d6.d6 
#l,d4 
#l.d3 
il.dl 
• l.d3 
d6,al 
d3.d3 
(aOJ ,d0 
<al),dl 
d0,d2 
dl,d0 
dl.d2 

dO.dl 

dl 

dO 

dl.dO 
dO. UO)* 

d2.dl 
dl 



no local variables 

start 
area 

area (long) 

area-si 

dO»HG>*Y 

dlsHG 

dlsOH 

dOaH(-C) 

dO.Ol 

•Y*+«01 

while -li«--area 

remove locals 
return 



no local variables 
score registers 

startK 
startC 
height 
width 

linelen»width 

linelen (bytes) 

height/»2 

width/ »2 

height -«1 

width-«l 

atartO*»linelen 

linecount -width 

d0sHXHB»-YO 

dl«GACB«»Yl 

d2sHAHB 

dO-OAOB 

d2sLAlB 

dl.HC 

dlsCH 

dOaH(-G) 

dO.Ol 

•YO~»OA0B 

die HO 
dl-CH 
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: d2=H(-G) 


add.l 


dl-d2- 




; (12*01 


move . • 


/all. 




: °Yl*+slAlB 


dbf 


d5.*do2 




; while - 1 ! e--linecount 


nove . 1 


al.aO 




; startHsscartC 


dbf 


da. ?doi 




; while -l!s--height 


movem. : 


<a7). f d«-d6 




; restore registers 


cnlk 


a€ 




; remove locals 


res 






; return 


ENDFUNC 








END 
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• Z Ccpyricht 1993 KLICS U.-niced 
■ All njnts reserved. 

• v.'r:::en oy : Adrian Lewis 
••••••• ...•••#•••/ 

2D wavelet transform convolver (fast hardware emulation) 
New improved wavelet cceffs : 11 19 5 3 

Optioned for speed: 
dim - False 
src/dst octave == 0 



*defir.e FwdS i addrO . dAG, dAH ) \ 
vs'isncrc •)addrO: \ 

dAC» ( v3»v* i vs»v<<l ) ) ; \ 
dAG*rv* < vs<<«l ) ; \ 
dAH«v3*(vs«<sl); \ 
dAJ-i* »v3*(vs<<xl) ; 

•define Fwd 1 ( addr 1 • dAC . dAH • d£G , dBH ) \ 
vs-( short 'laddrl; \ 
dSC» Iv3«v* (vssv<<1 ) J ; \ 
dAH*«v(vs«»l) ; \ 
dBKsv3* (vs«*«l ) ; \ 
dAG-»v3* I vs«=X) ; 

• define F wd2 < addr2 . addrl . addr O.dAG. dAH. dBG.dBH) \ 
v*M short *)addr2; \ 
dAH-o< v3«v* < vs*v«l) ) ; \ 
d£G*»v* tvs<<«l) ; \ 
dAG*»v3* < vs«*l) ; \ 
dBH»sv3*(VS«3l) ; \ 
•(short •;addr0sidAH*13)»5; \ 
•I short ♦) addrl* ( dACV- 15 )»3; 

•define FVd3 ( addr 3 . dAG . dAH * dBC , dBH ) \ 
v:» (short •)addr3; \ 
dAG « ( v3»v* < vs»v<< 1 ) ) ; \ 
dfiH* = v* (V3<<*1 1 ; V 
dAH«v3*(vs««l); \ 
d£C-«v3* ( va<««l ) ; 

^define FwdO ( addr 0 . addr 3 . addr 2 . dAG . dAH . dBC . dBH ) \ 
v«- '.short •JaddrO; \ 
dfiH-* ( v3»v* (vs»v<<l ) J ; \ 
dAG*»v* ( vs«al) ; \ 
dBG*sv3* iva«»l) ; \ 
dAH*»v3^(vs«tsl) ; \ 
•(short *)eddx2»(dBH*15)>>5; \ 
•(Short •Jaddx3*<dBG*15)>>5; 

•define FwdE<eddr3, addr 2 , dBG.dBH) \ 
v**< short # )addr3; \ 
dBH*« <vs*v<<l) ; \ 
dBG-«lvs«2); \ 

•(short •)addr2*(dBH*13)»5; \ 
•(snort •)addr3»(dBC^15)»5; 
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* define rwd(b*it ( «ndtiDC) V 
addrOsfcase; \ 
addr3-addr0-(inc»2: ; \ 
addr2*acidr3-(inc>>2) ; \ 
addrl=addr2-(inc>>2>; \ 
FvdS(addrO,dAG.dAH) ; \ 
addrl*sinc; \ 

Fwdl(addrl,dAC.dAK.dBC.d£H:; \ 
addr2*«inc; \ 

rwd2(addr2.adclrl.addr0.dAC.dXH.dBC.dBH); \ 

addr3*=inc; S 

while <addr3<and) { \ 

FVd3(addr3.o*G.dAH,dBG,dBH); \ 

addrCUsinc; \ 

rwd0(addrO.addx3.addi2,dAC.dA«.dBC.dBH) ; \ 
addrl+sine; \ 

Fwdl(addrl.dAG.dAH,dBC,dBH) ; N 
addx2*«inc; \ 

Fvd2(addr2,addrl < addr0.dAG.dAH.dfiG.dBK); \ 
addr3*=inc; \. 

) V 

FvdE ( addr 3 , addx2 . dBG . dBH ) ; 

extern void FASTFORWARD ( char »data. long incl. long endl. long inc2. char •and2)> 
extern void HAARFORWAJO(char 'data, long incl. long endl. long inc2. char *end2); 

void FaatForvaxd(cnAr *data, long incl. long endl. long inc2. char *end2) 

( 

register short v. vs. v3. dAC. dAH. dBG, dBH. inc.- 
roister char *add^0. 'addrl. *addr2, *addr3, »and; 
char •base; 

incsincl; 

f or (base»daca; base<encU ; base*ainc2 ) ( 
ends be a « ndl ; 
Fwd (base. end. inc) ; 

> 



void Daub<Forvard (short -data, int six«{2], int ©ct_dst) 

( 

int oct. area*size (0] # size [1]<<1; 
short widths sixe [0)<<1; 

char 'top-area* (chax -Jdaca. *lef tsvidtiw (char Mdaca; 

f cr i oct s 0 ; oct ! socc.dat ; oct** ) { 

long cinc»2<<oct, cinc4»cinc<<2. 

rinc*tixelO)<<oct*l, rinc4crinc«2; /• col and row increments in t- 

FASTFORWAKD( (char •) data. cinea . width-cine . rinc . top) > 
FAST FORWARD ( ( char # )data. rinc4. area -rinc. cine, left) ; 

) 

) 

void HaarForvardt abort "data, int aixe(2], int oct.dst) 
( 

int oct, axea»ai*«lOjMixe{l]«lt 
short width»aixe(0]«l; 

char •top»»rea4 (char «)data, • left width* (char *)data; 

for(oct«0;oct !«cct_dat;oct**) ( 

long cinc»2«oct, cinc2»cinc<<l. 
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rinc^sire(0)<<oct*i. rincisr mc<<i; .'• coi and row increments :n t 

HAARfORWARD( (char •)data.cmc2. width, rinc. top: : 
HAA RFOHWARD ( tcnar 'Jdata. rmc2. area. cine, letz: ; 

) 



vcid Hybr-dForvardt short *data. int size(2), int oct.dst i 

( 

int cct, area = size(0] •sizefl)«l; 
short widthssizefO) <<i; 

char -cop=area* (char "idata. • lef t»width* (char - )data; 

HAARFOfcWARD ( (char •!data,4,width.sizef0)«l, top) ; 
HAAKFGBWARD ( (char ' ) dat a , s i ze [ 0 ] < <2 , area , 2 . 1 ef t ) ; 
for (octsl;oct ! =oct_dst ;oct**) { 

long cinc52«oct. cinc4rcmc«<2 . 

rinc-size (0J«oct»i. rinc4*rinc<<2; /• col and row increments in t 

FASTFCFWARD ( (char • ) data . cinc4 . vidth-cinc. rinc, top) ; 
FASTFOKWARDt (char • Jdata. rinc4. area- r inc. cine, left) : 

) 

) 

♦define BwdSO (addrO. dAC.dAH. dBH) \ 
vs ( (short *)addrO; \ 
dAG* - (v3av^ ( vssv«l) ) \ 
dAH»v* (vacol) ; \ 
dfiHsvs«<l; \ 

'define BwdSl (addrl, addrO. dAC.dAH. dBH) \ 
v*M short •) addrl; \ 
dBH*e(vs*v«l) t \ 
v3«vs*v; \ 
dAG*cv3- < va<<»2 ) ; \ 
dAH-*v3* (vs<««ll ; \ 
•(short ■ ) addrO* (dBH* 3 ) >>3; 

•def ine Bwd2 (addx2.dAG.dAH.dBG.dBH) \ 
vs- i short •)addx2; \ 

dBCn -<v3sV4 (VSeV<<l) ) ; \ 
dBHsv* <vs«sl ) ; \ 
<3AH*av3* (vs«»l) ; \ 
dAG*ev3* <vs<««l > ; 

•define Bwd3 (addr3 . addr2 • addxl . dAG . dAH . dBG . dBH) \ 
vs-i short *>addr2; \ 
dAH*c (v3»v* (vs«v«l) ) ; \ 
dAG**v-»- (vs<< = ! ) ; \ 
dBC*»v3* (vi«»l ) ; \ 
dBH-«v3* (VS«ol) ; \ 
•(short •) addrl* <dAHO)»4; \ 
•(short •)addr2» (dAG*7)»4; 

•define BwdO(addrO.dAG.dAH.dBG.dBH) \ 
v»» (short - )addrO; \ 
dAG» -<v3»v*<vs»v«l)) ; \ 
dAHsv*(VS«ol) ; V 
dBH»av3-r(vs««X) ; \ 
dBC*»v3* ( va<<«l) ; 

•define Bvdl ( addrl . addrO, addr3, dAG . dAH . dBG . dBH ) \ 
v»- (short • >addrl; \ 
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dBH* 3 < V3 3V* (VS«W<<1) ) ; \ 

dBG*»v* ♦ va<<*X) r \ 
dAC*»v3« ivs<^-«l) ; \ 
£AK-«v3* (VS<<»1 > ; \ 

•(short •)acldr3s(dBH*7)»4; \ 
•(short •)addr0s(dBG*7)»4? 

•define Evd£2 (addri . dAC. dAH. dBH) \ 
vsMshcrt # :addr2; \ 
v3»v* (vs»v<< 1 ) ; \ 
dBHa(vs«»2); \ 
dAH*sv3*vs; \ 
dAG*=v3* (VS«al) ; 

'define BwdE3(addr3,addx2, addrl. dAG. dAH. d3HI \ 
vs» (short *)addr3; \ 
dAH*a (v3*v* (vs=v«<l) ) ; \ 
dAG*»v* ( vs<<» 1 ) ; \ 
dBH-sv3*iv8«sl) ; \ 
dBH-«v3*(vs«*l) ; \ 
•(short •)addrl*(dAH*7)»4; \ 
•(short •)addr2-(dAG*7)>>4: \ 
•i short •)addr3=(dfiH^3)»3; 

f define fiwdfbaae, end. inc) \ 
addxOsbase; \ 
addx3»*ddr0- ( inc>>2 ) ; \ 
addr2a*ddr3 - ( inc>>2 ) t \ 
addr 1 > addr 2 - ( ino > Z) ; \ 
8wdS0iaddr0.dAG.dAH.dBH) ; \ 
addr 1* «inc; \ 

BwdSl (addrl , addr 0. dAG. dAH. dBH) ; \ 

addr2*«inc; \ 

while <addr2<end) { \ 

Bwd2(addr2.dAC,dAH,dBG,dBH); \ 

addx3*sinc; \ 

Bwd3 (eddr3.addr2. addrl. dAG. dAH. dBG, dBH); \ 
addrO**incj \ 

BwdO(addrO.dAG.dAH.dBG.dBH); \ 
addr inc; \ 

Bwdl (addrl , addrO , addx3 , dAG. dAH. dBG* dBH) ; \ 
addr2*»inc; \ 

) S 

BwoX2(addr2.dAG,dAH,dBH); \ 
addr3»sinc; \ 

BwdE3 ( addr 3 . addr 2 , addrl . dAG » dAH , dPH) ; 

extern void fxstbacxward < char •data, long incl. long loopl. long inc2. char »end2) 
extern void hvarbacxw*rt> (char -data, long incl, long loopl, long i»c2. long loop2) 
extern void HAAKTOPBWD I char 'data. long height. long width); 
/• extern void haajoctofbwd ( char -data, long area),**/ 

void rastBackvard(char •data, long iacl, long endl, long inc2, char *end2) 

register short v, vs, v3, dAG. dAH. dBG, dBH. inc; 
register char *addrO, *addzl, *addr2, v addr3, -end; 
char •base; 

inc* incl; 

for Ibaae*data;ba»e<end2 ;baae^«inc2 ) ( 
endabase+endl; 
Bwd (base. end. inc) ; 
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void 0aub4Bac*ward< short •data.int size{?i.:nt oc:_src) 

in; ccc. area*size(0]«size{l)<.«l; 
shor: width=size{0]<<l; 

char -top=axea* (char Mdata. • leftswidth* (char *)data: 

for(oc:=occ_src-l:oct>sO;oct--) I 

long rincs2<<occ, cinc4scinc<<2 . 

rincaaize(0)<<octtl. rinc4*rinc<<2 ; /• col and row increments in t 

FAST5ACKWAKD ( (char ■ ) data . r inc4 . a rea- ( rinc«l I .cine, left) ; 
fastbackward ( (char *) data , cinc4 . width- icinc«li . rinc. cop) ; 

j 

j 

void HaarBackvard(data. size.oct.src) 

short *data; 

ant size(2], oct.src; 

{ 

in; ocz , areassizelO] t size[l)«l; 

short width-size(OJ<<l; 

char •top»area*<char # )data. *lef trwidth* (char *)data; 

for (cctsoct.src-l;oct>0:oct--) ( 

long cinc«2<<act, cinc2«eine«l. 

rinc«aize[0)«©ct*l. rinc2«rinc«l; /• col and row increments in t 

HAAftBACXWAJOf (char • idata. rinc2 .size ( 1) »oct . cine, size (0 ] >>oct ) ; 
HAARfiACKWARXH (char * ) data . cinc2 , s ize ( 0 j >>oct . rinc . size ( 1 ) >>oct ) ; 

) 

KAARTorswD< (char Mdata.sizeUI.sizelOJ) ; 
/• HAAKXTOPBWD( (char •)data.area»l); •/ 

) 

void HybridBackwerd (data . size . oct.src ) 

short 'data; 

int size(2). occ.arc; 

( 

ir.t oct. area»aizefOJ*sizeU )««1; 

short vidth»size(01«I; 

cnar •tcpsarea* (char 'Jdaca, "left swidth* (char *)data; 

for toct»oct_src-l;oct>0;oct--) { 

long cincs2<<ocx, cinc4ecinc«2, 

rinccsize(0)«cct*l. rinc4-rinc««2; /• col and row mcrcjnenta in : 

fastbackwarxx (char •) data . rinc4 . area- (rinc«l ). cine . left ) ; 
fastbackvard ( (char •) data . cinc4 , width- <cinc«l) , rinc, top) ; 

h aabtopbwd i (char •) data. site U). size (0)); 
/* HAAJOCTOFBWDC (char • )deca. area»l) ; • / 

) 
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63000 FastForvaxd/Backvard code 



sea. 


•klics' 




macro 






FvdStart 


iaddrC.idAC.4dAH 




move. w 


(&addr0) ,d0 


; V3» (short # )addrO 


move. w 


dO.dl 


; va=v 


add. w 


dl.dl 


; V9<<*1 


move . v 


<U.d2 


; v3*va 


add. v 


d0.d2 


; v3»vs*v 


move .v 


d2.ldAG 


; dAG*v3 


add.v 


CUeCU 


; va«*l 


add.v 


dO. idAG 


; dAC+.v 


add. w 


dl.tdAG 


; dAG*svs 


move .w 


d2.fcdXH 


; dAH»v3 


add.v 


dl.dl 


» ve«»l 


add.v 


dl.fcdAH 


; dAH+.vs 


add.v 


d2.&dAH 


; dAH+sv3 


add.v 


dl.dl 


; va<<sl 


add.v 


dl.idAH 


; dAH^.va 


endn 






macro 






FwdOdd 


fcaddrl. fcdAG, tdAH. AdBG, frdfiH 


move.v 


UaddrU.dO 


v.* (short *)addrl 


move. v 


dO.dl 


vs«v 


add.v 


dl.dl ; 


VS<<»1 


move. v 


dl.d3 


vSsvi 


add.v 


d0.d2 


v3-vs*v 


move. v 


d2,ldBG 


dBG.vJ 


add.v 


dl.dl 


vs<<sl 


add.v 


dO.idAH 


dAH*«V 


add.v 


dl.idAH 


dAH*«vs 


move.v 


d2.4dBH 


dfiH>v3 


add.v 


dl.dl 


VS«al 


add.v 


dl.&dBH ; 


d£H*»vs 


sub.v 


d2.tdAG 


dAG-«v3 


add.v 


dl.dl 


V8««l 


sub.v 


dl.idAG ; 


dAC-«va 


endm 







& addr 2 . laddrl , aaddrO . tdAC . *dAH. adBG , tdBH 

(4addr2),d0 ; v«Mahcrt MeddrS 

dO.dl ; ve-v 

dl.dl ; v»«»l 

dl.d2 ; v3«vs 



macro 
FwdBven 

move.v 
move.v 
add.v 
move.v 



winMiTurr pucct /dim c oe\ 
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add. v 




: v2*vs*v 


sub.w 


d2 . &dAN 


; CiAH-sVj 


add.v 


dl.dl 


; VS<<=1 


add.w 


dO. fcdBC 


; dBG*sv 


add.w 


dl . idBG 


; dfiG^svs 


add . w 


d2 , 4 dAG 


.* dAG^sVj 


add.w 


dl.dl 


; vs<<sl 


add ■ w 


dl . idAC 


dAG* * vs 


add.w 


d2.&dBH 


; dBHtavj 


add.w 


dl.dl 


; VS««1 


aaa . w 


dl.fcdBH 


; dBH*«vs 


clr .w 


dO 


; d0«0 


asr.w 


»9.&dAH 


• dAH»e5 


addx. v 


dO. tdAH 


- round dAH 


asr.w 


IS.&dAG 


• dAG»«5 


addx.w 


dO.&dAG 


round dAC 


move . w 


&dAH. uaddrO) 


' •(short -)addrO=dAH 


move . w 


AdAG, (iaddrl) 


• m short # uddxl=dAG 


mend 






iTifltiO 






5* wdEnd 


&addx3 . &addr2 . idBC , 4 dBH 


move .w 


<&addx3),d0 


vs • ! shore • ) addr3 


add.w 


dO.dO 


V«ll 


add.w 


dO.idBH 


dBH**V 


lsl.w 


• 2,d0 


v<<s2 


suJb.w 


dC.tdBC 


dBG-»v 


clr.w 


dO 


dO.O 


asr.w 


f5.4dBH 


d£H>>-5 


addx.w 


dO.AdBH 


round dBH 


asr.w 


•5,&dBC 


dBC»»5 


addx.w 


dO*4dBG 


round dBG 


move . w 


&dBH. (&addr2) 


•(short •)addr2*dBH 


move . w 


&dBG* addr 3) 


•(short *)addr33dBG 



endm. 



macro 

Fvd ibase, (end* tine 

movea.l &bese*aO 

move.! tinc.dO 

asr.l *2.d0 

movea.l a0.a3 

suba.l d0.a3 

movea.l a3.a2 

suba.l d0.a2 

movea.l a2,al 

suba.l dO.al 

FwdStart a0*d4.d5 

adda.l ' 4isc.al 

FwdOdd al,d4,d5,d6,d7 

adda.l iinc.a2 

FwdEven a2.ai.a0.d4 ,d5,d6,d7 

adda.l 4inc.a3 

FwdOdd a3,d«.d7,d4,d5 

adda.l linc.aO 

FwdEven a0,a3,a2*d6.d7,d4,d5 

adda.l iinc.al 

FwdOdd al,d4.d5.d6,d7 

adda.l 4inc.a2 



edo 



addrOsbase 

dO«inc 

d0»inc>>2 

addr3saddrO 

addr3-«(inc>>2) 

addr2»addx3 

addr2-« Unc»2) 

addr 1» addr 2 

addrl*«<inc>>2) 

FwdStart I addr 0. dAG, dAH) 

addrl^sinc 

pvdOdd ( addr 1 . dAG . dAH . dBG , dBH ) 
dddx2*einc 

FwdEven ( addx2 , addr 1 . addr 0 , dAG . dAH. dB 
addr3*»inc 

FwdOdd (addr 3 , dBG. dBH # dAG* dAH) 
addr *inc 

FwdEven ( addr 0 * addr 3 , addr 2 , dBG , dBH, dA 
addrl*»ine 

FwdOdd !addrl. dAG. dAH. dBG. dBH) 
addr2+einc 
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FvdZven a2. al. a0.d4,dS.d6.d7 

adda-I- line, a 3 

cmpa.i a 3. tend 

fcgc.w edo 

Fwd£nd a3.a2.d6.d7 



; Fwdrveniaddr2.addrl.acdxO.dAG.dAH.dB' 
; addr3*«;nc 
; addr3<end 
; while 

; FwdEnd(addr3.addr2,dBG.ciBH) 



endm 

FastForvard FUNC 

link 
movem. 1 

move .1 
movea. 1 
Q do movea. 1 
adda. 1 
Fwd 
adda.l 
cnroa.l 
bit.w . 

mo vera, l 

unlk 

rta 



EXPORT 
a6,#0 

d4-d7/a3-a5. -(a7) 

$O0OCla6) ,d3 
$0008 (a6),a5 
a3.a4 

$0010 (a6),a4 

a5,a4.d3 

S0014(a6).a5 

$0018(a6).a5 

0do 

(a7)*,d4-d7/a3-a5 
a6 



; no local variables 

; score registers 

; incs incl 

; base=daca 

r end* base 

; end^sendl 

; Fwd(base, end. inc) 

; base*=inc2 

; end2>baae 

; for 

; restore registers 

; remove locals 

; return 



ENDFUNC 



macro 
BwdStartO 

move .v 

move.w 

add.v 

add.w 

move .w 

neg.w 

move.w 

add.w 

lsl.w 

move.w 



taddrO, fcdAG. fcdAH. 4dBH 



(4addrO).dO 

dO.dl 

dl.dl 

dl.dO 

dO.adAG 

4dAG 

dO.&dAH 

dl.4dAH 

«2.dl 

dl.&dBH 



v. • (short MaddrO 
vs»v 

vs««l (vs>2v) 

v*«vs (v«3v) 

dAG-v3 

dAGs -dAG 

dAH*V 

dAH*.vs 

VS«<«2 (vseSv) 
dBH«VS 



endm 



macro 








EwdStartl 


&addr 1 . 4addr 0. 4dAC, 4dAH . 4dBH 


move . v 


(&addrl) .dC 


i 


v«« (short *>addrl 


move.w 


dO.dl 


S 


vs«v 


add.w 


dl.dl 


* 


V8«al 


add.w 


dl.&dBH 


i 


dBH*»vs 


add.w 


dl.dO 


* 


v*«vs (v»3v) 


lal.l 


#2,dl 




vs«»2 (vs«8v) 


add.w 


dl.dO 


* 


v*«va (vollv) 


add.w 


dO.&dAG 


s 


dAG*»v 


add.w 


dl.dO 




V+bVS (V»19v) 


aub.w 


dO.&dAH 


t 


dAH-sv 


clr.w 


dO 


I 


d0»0 


asr.w 


43.44BH 


* 


d£H»-3 


addx.v 


dO.fcdBH 


* 


round dBH 


move.w 


4dBH # UaddrO) 


i 


•(shore •)addrO«dBH 



endm 



WO 94/2JJ85 



720 - 



Engine«ring:KlicsCode:CompPict:ConvolvcSH3. 



^acic 

tcv« .w 

^cve .w 

add . w 

add.v 

move .v 

neg.v 

move .w 

add.w 

isl.v 

ddd.w 

acd.w 

acd.w 

add.v 



&addr2 , 4dAG, idAH. &dBG. &dBH 



!iaddr2) 

dO.dl 

dl.dl 

dl.dO 

dO. tdBG 

idBG 

dO , idBH 

dl. tdBH 

#2.dl 

dl.dO 

dO.fcdAH 

dl.dO 

dO . tdAC 



,dO 



vs«i shore *)addr2 

V5SV 

vs<<«1 (vs«2v) 

v«svs (vs3v) 

dBCsv 

dBCs -dBC 

dBH-v 

dB>WsV3 

V9<<=2 (vsa8v) 

V*tV3 (V»11V) 
V*aVS lV*l9v) 



endm 



macro 
swdOdd 

move . w 

move . w 

add.v 

add.w 

add.w 

add.w 

add.w 

lsl.w 

add.v 

add.w 

add.w 

sub.w 

clr .w 

asr.w 

adcbc.v 

move.w 

asr.w 

addx.v 

move. v 

en dm 



macro 
5wd£nd2 

move . v 

move.w 

add.w 

add.w 

lsl.w 

move.w 

add.w 

add.w 

add.w 

add.w 



& addr 3 . &addr2 . 4addr 1 . 4dAG . 4dAH . &dBG . AdBH 



Uaddr3) .dO 

dO.dl 

dl.dl 

dl.dO 

dO.&dAH 

dO.fcdAG 

dl.&dAG 

• 2.dl 

dl.dO 

dO.fcdBG 

dl.dO 

dD.tdBH 

dO 

M.idAH 
dO. tdXH 
tdAH. uaddrl) 
M.tdAG 
dO.fcdAC 
idAG. llactrtri) 



v«-i short *)addx3 

V88V 

V8<<«1 *V8«2v> 
v*ova (v«3v) 
dAH*oV 
dAG~»v 
dAC+*v« 
vs<<»2 tvs«8v> 

V4IV8 (V*11V) 

dBG->»v 

V*»V» (V«19V) 

dBH-«v 
dO«0 
dAH>>«« 
round dAK 

M short Maddrl*dAH 

dAG»"4 

round dAG 

•(short Maddr2*dAG 



& addr 2 . 4 dAG . idAH , idBH 



(taddr2) 

dO.dl 

dl.dl 

dl.dO 

• 2.dl 

dl.AdBH 

dl.dO 

dO.tdAH 

dl.dO 

dO.&dAG 



,d0 



<va*2v) 
lv»3v) 
lva«6v) 



vs • ( short 
vs»v 
ve<«»l 
v*«vs 

V8<<»2 
dBH«VS 

v#ava iv«llv> 
dAH*«v 

v*»vs (v«19v» 
dAG**v 



) addr 2 



endm 



macro 



&ad*i"> . laddr2 . tadlrl . idAC. 4dAH . 4dBH 
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move . w 


<&addr3) ,d0 


move . w 


dO.di 


add.w 


dl.dl 


add.w 


dl.dO 


add.w 


dO. tdAH 


add.w 


dO. idAG 


add.w 


dl.tdAG 


add . w 


dl . tdBH 


lsl.l 


»4.dl 


sub .w 


dl , tdBH 


clr.w 


dO 


aar.w 


M.tdAH 


addx.w 


dO.adAH 


move . w 


tdAH. (taddxi) 


asr.w 


«4,idAG 


addx.w 


dO,tdAG 


move.w 


idAC, (i addx 2) 


asr.w 


#3,tdBH 


addx. w 


dO , tdBH 


move.w 


tdBH, (taddr3) 


en dm 




macro 




fiwd 


& base, t end. tii 



0do 



- movea . 1 
move. 1 
aar.l 
movea. 1 
sube.l 
movea. 1 
suba . 1 
movea . 1 
suba.l 
BwdStartO 
addA.-l 
BwdStartl 
adda.l 
BwdEven 
adda.l 
BwdOdd 
adda.l 
BwdEven 
adda.l 
EvdOdd 
adda.l 
cmpa.l 
bgt 

BwdZnd2 

adda.l 

BvdEnd3 



: v*» (shore NaddrS 
; vs=v 

; vs««l (vs=2v) 

v*»vs (vb3v) 
; dAH**v 
; dAG*rv 
; dAG*cva 
; dBH*.vs 
; vs<<s4 <v=32v) 
; dflH-cvs 
; d0*0 
; dAH»»4 
r round dAH 

•(short MaddrlsdAH 

dAG»«4 

round dAC 

•(short •>addr2»dAG 
dBH»«3 
^ound dBK 

•(short *)addr3=dBH 



tbaae.aO 

& inc. dO 

• 2. dO 

a0.a3 

d0.a3 

a3.a2 

d0.a2 

a2,al 

dO.al 

a0.d4,d3.d7 
tincal 

al.a0.d4,d5.d7 
tinc,e2 
a2,d4,d5.d€.d7 
tine. a3 

a3,a2. al. d4.d5,d€,d7 
4 inc. a 0 

a0.d6.d7.d4.d3 
tinc.al 

al,a0,a3,d6,d7,d4,d5 
tine, a2 
a2, tend 
Ado 

a2,d4.d5,d7 
tine, a3 

a3,a2,al.d4,d3,d7 



; addrOabase 

; d0»inc 

; d0«iac»2 

; addr3=addr0 

; eddr3-*<inc»2) 

; addr 2 « addr 3 

; addr2-»(inc»2) 

; addrisaddr2 

; addrl-. (inc»2) 

; BwdstareO ( addr 0, dAG, dAH. dBH) 

; addrl* rinc 

; BwdStartl (addrl, a^idrO . dAG. dAH. dBH) 
; addr2^«inc 

; BwdTwn I addr 2 . dAG . dAH . dBG . dfiH ) 
; addr3*»inc 

; BwdOdd ( addr 3 , addx 2 . addrl . dAG. dAH. dBG 
; addr0*«ir.c 

; BwdEven ( addr 0 . dBG , dBH , dAG . dAH) 
; addrl*«inc 

; BwdOdd ( addrl * addr 0 , addr 3 • dBG , dBH. dAG 
; addr2*«inc 
; addr2<end 
; while 

; Bwd£ad2 (addr 2. dAC. dAH, dBH) 
; addr3*«inc 

r Bwd£nd3 (addr 3 . addr 2 , addrl. dAG. dAH. dB 



endm 

FastBac)cward 



FUNC 



EXPORT 



link 
movem.l 

move. 1 
movea . 1 



a6,*0 

d4-d7/e3-aS,- 

S000Cla6>,d3 
S0008(ae") ,a3 



<a7) 



; no local variables 
; store registers 

; inc«incl 
: base*daea 
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Pdo 



nxvea . 1 

adda.l 

Bwd 

adda . 1 
cwpa. 1 
blew 



a5.a4 

S0010ia6 ) ,a4 
a5.a4.d3 
S0014 <a6 ) ,al 
$O018(a6),a5. 
Ode 



endscase 

end*-«encl 

Bwd (base. er.c. in. 

base*=inc2 

endi^base 

for 



TTCvcir.. 1 
up lk 
res 



a6 



a5 



restore registers 
remove locals 
recurn 



END 
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• © Copyright 1993 KLICS Limited 

• All right* reserved. 
• 

• written by: Adrian Levis 

••••••••••• • / 

» * 

• Test versions of colour space conversions in C 

V 

•include <Menwry.h> 
• include <OuicXDrav. h> 

■define NevPointer (ptr, type, size) \ 
saveZonerGetZone O ; \ 
SetZone (Systemzcnef ) ) ; \ 
if lnil»«iptre(type)Ne*l>tr (size) ) ) { \ 
SetZone I ApplicZone <)) ; \ 
if (nilss(ptrs(type)NewPtr(size))) { \ 
SetZone ( aaveZone) ; \ 
return ( Memory Error ( ) ) ; \ 

) \ 

) \ 

SetZone (saveZone) ; 

cypedef union ( 

long pixel; . 

char rgb(4]; 
) Pixel; 

/• Special YUV space version */ 
•define rgb_yuv<pixmap, Yci \ 

pixel. pixel»Ox8O808O~*pixnap++; \ 

r» ( short) pixel. rgbtl] ; \ 

gs ( short ) pixel. rgb [2); g*=g; \ 

b»( short) pixel. rgb (3); \ 

Y«(b«3)-b; \ 

g*»r: \ 

Y-r*g*g*g; \ 

Y».4; \ 

Y*«g; \ 

•Yc***Y; \ 

Y»»2; \ 

U*«b-Y; \ 

V**r-Y; 

^define limit (Y. low, high) \ 

Y< ( lov«2 ) ?lov«2 : Y> (high«2 ) ?high«2 : Y 

/• Standard YUV space version - Bt294 CK07(0) mode limiting V 
•define rgb_yuv32 (pixmap. Yc) V 

pixel. pixel»Ox808080 A *pixnap++; \ 

rr (long) pixel. rgb(l) r V 

g» (long) pixel. rgb [2 J ; \ 

b-(long)pixel.rgb[3 j ; \ 

Y« (306»r ♦ 601»g * 117*b)»8; \ 

•yc** ■ limit (Y, 16-128 , 235- 128 ) ; \ 

U*« (512T - 429*g - 83«b)»8j \ 

V*. <-173*r - 339 # g * 312 # b)»8; 

void p.GB2YW32rinng •pixmap. short *yc. short m Vr. short *vc. inc area, inc w:4 
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long •pixnwp2«pixmap*cols. Tow. •endspixmap-area; 
snort •Yc2«YC»width; 

wr.iie ipixjnap«end) ( 
r ovspixmap* width; 
while ipixmap<row) { 
Pucel pixel; 
long r.g.b.Y.U*0.v»C; 

rgb_yuv32 (pixroap. Yc) ; 
rgb_yuv32 (pixmap. Yc) ; 
rgb_yuv32lpixmap2. Yc2) ; 
rgb_yuv32lpixmap2. Yc2) ; 
0» = 2; 
v>>«2; 

•UC** = limit <U. 16-128,240-128) ; 
•Vc — »limiC(V. 16-128.240-128) : 

) 

pixnap* s cols ♦cola -width; 
pixjnap2t=cols*cols -width; 
Yc**width; 
Yc2«»width; 

) 

) 

typedei struct ( 

snort ry. rv. by. bu; 
1 RCBJTab; 

OSErr RGSTableQong -'tab) 

i 

aCB.Tab 'table; 

int i ; 

TKt sav«Zone; 

NewPointcr (table. ACB_?ab- . 236 •sixeot I RGB_Tab) ) : 
•tab* C long • ) table; 
£or(is0;i<128:i**l ( 

tabled]. ryO06'i»8; 

tabled) .rv»l73'i»8; 

tabled] .by«117»i»8; 

tabled! .bu*83»i»8; 

) 

for nsl28;i<256;i^) ( 

tabled) . ry*306M i-256) >>8 ; 
table lil . rv=173* d-256)>>8; 
tabled) .by«117* (i-256)>>8; 
cabled! ,bu«83* (i-256)»8; 

) 

return incExr ) ; 

) 

cypedet struct i 

short ru, gu. bv. gv; 
) UV32_Tab; 

UV32 T&b •UV32.TableU 

{ 

UV32_Tab 'table; 

int i ; 

table* iUV32„Tab • JNewPtr f 236*s iteof fUV32_Tab) > : 
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£cr(i«C;i<128;i*-l { 

cable (i) .ru*:28*< 14 36»i>>10) ; 
:afcl«(i) .gu*128*(O31*i»10) ; 
cabled) .bvs!28* ( 1815 # i>>10) ; 
tabled) .gvs-352 'i»10; 

} 

for ( i=I28 ; i<2S6 ; i** ) { 

cable [i] . ru* 128* i 1436* t i -256) »10) ; 
tabled) .gu.l28-H-73:» (i-2 56 )>>10) ; 
cable (i) . bv= 128* < 1815* li-236)»10) ; 
cable (i) .gv»-352 # ( i -256 ) >> 10 ; 

) 

return* cable) ; 

) 

typedef scrucc ( 

long u, v; 
] OV32Tab; 

OSExr uv32Table(long "tab) 
{ 

long •ytab; 
UV32Tab »uvtabj 
int i : 
THx saveZone; 

NevPointer < 'tab. long* . 512»sizeof (long) *312 •aixeof (UV32Tab) ) : 
ytab«*tab: 

uvt&bc <uv32Tab* I 4ycab( 512 ) ; 
forli — 256:i<256;i~) ( 
long yyy, sp? 

spc0xOO0O00*e4(i<-128?O:i>127?25S:i*128) ; 
yyy»«pj yyy«»8; 
yyyissp: yyy<<»8; 
yyy i*sp; 

ytabfOxOO000Hf4i)syyy; 

) 

for(i*-256;i«256;i**) { 
long ru,gu.bv,gv; 

rucOxfff ffffe * I1436*i»10); 

gu=0x000001*t 4 t-732*i»10): 

bv*0x000001fe 4 (1815'i»10); 

gv=0x00000l£e 4 l-352*i»10); 

uvtab|Ox000001FF4i) .u«( <ru«8) lgu)«8; 
uvcab(0x000001FF4i) ,v»(o7V«8) Ibv; 

) 

return! no£rr) ; 

) 

typedef struct < 

short u. v; 
) UVUTab; 

OSErr uvHTableUong ••tab) 

( 

short •ytabi 
UV16Tab •uvtab; 
int i: 
THx seve2one; 
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Nev*cincerccab. Iong*,512*si2eot tshor:»-512-siieot:UVl6Tabi ) ; 
y-ab=* (short "Itab; 
uvtab»iUV16Tab')&ytab[512]; 
tarUa-256: i<25«:i**> { 
long YYY' sp; 

sp.OxOOOOOOlet I { i< - 12970 : i>12"255:i- 1281 >>3 I ; 
yyyrsp; /yy<<-5; 
yyylssp; yyy<<=5; 
yyy i « ap •* 

ytabCOxOOOOOlf fti]»yyy; 

for(i«-236r i<256;i**1 ( 
long ru.gu.bv.gv; 

rxjrOxf f 1 1 fffa t tl436»i»13) ; 

gu=0x0000003e 4 (-731 % i»13): 

bvs0x0000003e & tl815 # i»13) ; 

gv.0x0000003e t <-352«i»13); 

uvtabtOxOOOOOlFFti] .u*< inj«5> irnj>«5; 
uvtablOxOOOOOlFFai) .v=tgv<<5) Ibv; 

) 

retumtnoErr) : 

) 

♦define over<val) \ . 
nOxFFOOaival) ) *• 0) ?<char)val:val<0?0:255 

/• Standard YUV space veraion •/ 
idefine yuv_rgb32 tpixmap, Yc) \ 

Ys rYc**)>>2; \ 

pixel.rgb{l]=over(Y*r); \ 

pixel. rgb(2)«over(Y«>g); \ 

pixel.rgb(3)=cver<Y*b); \ 

•p ixmap* * spixe 1 . pixel ; 

void YUV2RGB32{long -pixmap. short -Yc. short *uc. short -Yc. int area, int wid 

{ long •pixsiap2.pixmap*cols. 'row, • end »pixn>ap* area; 
short -Yc2sYowidth; 

while <pixmap<end) { 
rowspxxmap*width: 
while <pixmap<rovi ( 

Pixel pixel; 

long r.g.b,Y.U.V; 

U« <*Oc**) >>2; 

Vm t*VC**> »2t 
rsl28*(1436 # U»10); 
g*128*<-731MJ - 352"V»10); 
b«128*{1815*V»10>; 

yuv rgb32 (pixsnap. Yc) ; 
yuvlrgb32 tpixmap. Yc) ; 
yuv_rgb32 <pixmap2 , Yc2 ) ; 
yuv_rgb32 <pixmap2 , Yc2 ) ; 

pixmap*»coia*cola -width; 

pixtnap2*»cola-rcola-width; 

Yc*«width? 



WO 94/23385 



PCT/CB94/00677 



. 727 - 

Engineering : KlicsCoce :CompPict : Colour. c 

Yc2**widtn; 

) 

) 

♦define rgb32_yuv ipixroap. Yc) \ 

pixel. pxxel=0x80808(r-pixmap**; \ 
rspixel.rgodl : \ 
g«pixel.rgbl2] ; \ 

?; P ^i.(0x^ir!.ry ♦ (g<<2 ) -table(OxFFtg) .ry-table ( OxFF&g) .by ♦ tablelOxFFlb 
•YC** = limitCY. 16-128.235-1281 ; \ 

U- (r«l> -g -cable [OxFF*g).rv - table! OxfTib .bu; V 
V— <b«l> -g -cable [OxTTar] .rv - table C OxFFag) .bu; 

void *GB32YUv<RCB_Tab -table. long -pix*ap. short *Yc, short -Uc. short -vc. int 

1 long- •pixmap2.pixxnap*cola. tow, •end.pixmap*area; 
short *Yc2=Yc*width; 

while <pixaap<endi { 
row»pixmap* width; 
while <pixmap<row) ( 

Pixel pixel; 

long r,g.b.Y.UsO,V»0; 

/• rgb32_yuv<pix»ap,Yc) ;•/ 

pixel. pixel«Ox80808<r*pi»nap** ; 

r»pixel.rgbll); 

g»pixel.rgb(2); 

S P S2iSS}irl.ry ♦ t g«2) -table [0xFF4gJ .ry-table I0xrr4gj .by * tabl 
•YC— * li*it(Y. 16-128. 235-128); 

U*« <r«l) -g -table (Oxrrig).rv - table C0xTF4b] .bu: 
v*« ib«l) -g -tablelCxJFarl.rv - table lOxFF*g] .bu; 

ryb32_yuv<pix»ap,Yc) ; 
rgb32_yuv (pixmap2 . Yc2 > ; 
rgb32_yuv (pixnap2 * Yc2 ) ; 
U>>-2; 

V»*2; 

•Uc**»limit (0.16-128. 240-128) ; 
•Vc**«limit (V. 16-128. 240-128) ; 

pixmap*»cols*cela -width; 

pixjnap2*«eola*ccla-width; 

Yc*««idth; 

Yc2*»vidthj 



♦define yuv_rgb32x2 (pixsnap. Y) \ 
pixel.xgb[ll«overlY*r); \ 
pixel. rgbC2) -over <Y**)i V 
pixel . rgb[ 3 ] -over <Y*b) ; \ 
pixmaptcola] .pixel. pixel ; \ 
•p ixnap^ epixel . pixe 1 ; 

void YuV2WB32x2(UV32.7ab -table. long -piwp. short -Yc. short -uc. short -vc. 

( long •pixnap2-pixMp*2-cola. 'row, • end- pixmap* area; 
sho rt • Yc2 » Yc* width ; 
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while (pixrop<end) ( 

long Ycld*«Yc>>2. Yold2* -Yc2>>2; 

rowapixmap*widch* 2 ; 
while (pixi*ap<row) { 

Pixel pixel; 

long r.g.b.Y.U.V; 

U*0x00FFfc (COc^)»2) ; 
V=OxO0FFfc ( ( # Vc** ) >>2 ) ; 
r*tafcle [Ul .ni; 
g=cable [U] .g\i*table (V] .gv; 
t>.cable{VJ .tov; 

Ys< •Yc**)>>2; 
Yolds<Y*Ycld)»l; 
yuv_rgb32x2 (pixroap. Yold) ; 

YoldnY; 

yuv_rgb32x2 (pixraap. YoldJ ; 

Y*t*Yc»*>»2; 
Yoldc<y*Yold)>>l; 
yuv_rgb32x2 <pixmap, Yold) ; 

Yold«Y; 

y\)v_rgb32x2 (pixmap, Yold) ; 

Y«( W YC2**)»2; 
Yold2e(Y*Yold2)»l; 
yuv_rgb32x2 <pixnap2 . Yold2 ) ; 

Yold2«Y; 

yuv_rgb32x2 <pixmap2 . Yold2 ) ; 

Ys (*YC2**>>>2; 
Yold2« <Y*Yold2)»l; 
yuv_rgb32x2 «pixxnap2, Yold2> ; 

YOld2«Y; 

yuv_rgb32x2 (pixn>ap2 , Yold2) ; 

pixroap**4»col3-2 • width; 
pixjoap2**4'cols-2'vidth: 
Yc*«width; 
Yc2 ♦•width ; 

) 

) 

•define yviv_rgb8 (pixel. Yc, index, dith) \ 
Ys-Yc**; X 
Y««3; \ 
Y4- 0x3FC0i \ 

pixe 1 ! r gb ( index )» table (Yl . rgb(dith) ; 



void YUV2RCB8 (Pixel -table, long -pixjaap, abort *Yc, short -0c . short *Vc. inc a 



long • P ixaap2»pi3cmap*cola/a, 'row. •end*pixmap^area/4; 
short •YcSaYctwidth; 

while ipixjn»p<«nd) ( 
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rovrpi»wp*»idth/4; 
while (pix3nap<rov) ( 

Pixel, .pixel •-pixel 2 ; 

long Y.U,V; • 

U» # Uc**; 

U>>=2; 
V»s6; 

U= (UfiCxPO) i (VlOxOF); 

yuv_rgb8 (pixel.Yc,G.3) ; 
yuv_rgb8 (pixel , Yc . 1 . 0 ) ; 
yuv_rgb8 (pixe 12 . Yc2 ,0,1) ; 
yuv_rgb8(pixel2.Yc2,l,2} ; 

V=*Vc>*; 

U»»2; 

V»«6; 

Us (UiOxFO). t (V(0x0F); 

yw_rgb8 ( pixe 1 , Yc , 2 , 3 ) ; 
yuv_rgb8 (pixel , Yc • 3 , 0 ) ; 
yw_rgb8 (pixel2 . Yc2 , 2 , 1 ) ; 
yuv_rgb8 (pixe 12 . Yc2 .3,2); 

•pixmap* ♦•pixel .pixel; 
•pixroap2**»pixel2. pixel; 

) 

pixroap*» icols*cols-width) /A: 
pixMp2^s (colstcola-widch) /4: 
Yc+«width; 
Yc2*»width; 

) 

) 

rfdefine yuv_icbex2Jpixel.pixe!2,Y. index, dith,dith2> \ 
. Vt« Ox3F00; \ 
Yl* O; \ 

pixel. rgb[index)=table(Y] .rgbldithj; \ 
pixel2.rgbrindex)sCdble(Y: .rgb(dith2) ; 

void YW2RCB8x2 (Pixel •table, long •pixmap, short •YC short 'UC short- # Vc, int 

long •pixreap2spixmap*cols/2, •rev, •end»pix7nap*area/4 s 
shore *Yc2=Yc*width; 

while (pixraap<end) ( 

long Yoldc-Yc«3. Yold2r»Yc2«3; 

rowcpixm3p*width/2 1 
while ipixmap<row) ( 

Pixel pixel, pixe!2, pixel3, pixel4; 

long Y,0,V; 

V«*Vc~; 

0»»2i 

V».6; 

0« (OtOxOOPO) I (VlOxOOOD; 
Y»( # Yc**>«<3; 
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Yold« iY*Tdld) »1: 

yuv_rgD8x2 (pixel. pixel2. Y. 0. 3 . ; ) ; 

Yold»Y; 

yuv_rg£>8x2 ( pixe 1 . pixe!2 . Y . 1 . C . 2 ) ; 
YoldrY; 

YOids (Y*YOld) »1; 

yuv_rgfc8x2 {pixel. pixel2. Y.2. 3. 1) ; 
YoldsY; 

yuv_rgb8x2<pixel.pixel2,Y,3.0.2) ; 
YoldsY; 

Y*(«Yc2*+><0; 
Yold2s(Y*Yold2)»l; 
y\jv_rgb8x2lpixel3.pixel4.Y.O. 3.1) ; 

Yold2»Y; 

yuv rgbBx2<pixel3.pixel4.Y. 1,0,2) ; 
Yold2»Y; 

Y=<»Yc2**>«3; 

Yold2»(Y*Yold2)»l; 

y\iv_rgb8x2 ( pixel3, pixel*. Y. 2.3*1); 

Yold2«Y: 

yuv rgb8x2(pixel3,pixel4.Y.3.0.2); 
Yoldi.Yj 

pixnap (cole/4 }*pixel2. pixel; 
•pixzDAp-»«»pixel. pixel; 

pixn*p2 ( co 1 s / 4 ) *pixe 14 . pixel ; 
•pixraap2**«pixel3 .pixel; 

pixmap+=<cols*cels-width)/2; 
pixmap2*« <cols*cols -width) /2; 
Yc* = width; 
Yc2 ♦•width ; 

) • 

) 

^define yu v_rgbTEST( pixel, index, Y) \ 
rgb_col.rede(Y*r«8) ; \ 
rgb^col. greens (Y*g«8); \ 
rgb_col.blue.<Y*b«8); \ 
pixel, rgbl index) »Colcr21ndexUrgb_col) ; 

void YUV2RGBTEST(UV32_Tab •table. long -pixmap. short »YC short # Uc short *vc. 

* long •pixmap2spixmap*cols/2. *row, •end»pixraap*eree/4; 
short •Yc2»Yc*width; 

while lpixmap<end) C 

long Yolds»Yc«3, Y©ld2»»Yc2«3 ; 

rowopix3n*p*width/2; 
whilelpi»nap<row) ( 

KGBColor rgb.col; 

Pixel pixel. pixel2; 
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long * r.g.b.Y.O.V; 

UaOxOOFFK |*UC*+)»2) ; 
Vr OxOOFT. ( ( 'VC— ) >>2 ) ; 
r.cable(U) .ru; 
g*tftble(U1 ,gu*c*ble(V) .gv; 
b=cable(V] .dv: 

Y=( # Yc**)»2; 
Yoldr (Y*Yold)»l; 
rgb.col . red* (Ycld*r«<8) : 
, rgb!col.gre«n3(Yold*g«<8) ; 
rgb.col .blue* (Ycld4b«8) ; 
pixe 1 . rgb 1 0 3 *Colex2 Index < lxgb_col ) ; 

Yold-Y; 

yuv.xgbTEST (pixel. l.Yold) ; 

YsfYc«>«0»2; 
Yold*(Y*Yold)»l; 
yuv.xgbTEST (pixel, 2 . Yold) ; 

YoldaY; 

yuv.x gbTEST (pixel , 3 , Yold) ; 

y« ( •Yc2**l »2; 
Yold2«(Y*Yold2)»l; 
yuv.xgbTEST (pixe 12 . 0 , Yold2 ) ; 

Ycld2aY; 

yuv.xgbTEST (pixe 12, 1, Yold2) ; 

Y«('Yc2*«0»2; 
Yold2*(Y*Yold2)»l; 
yuv.xgbTEST (pixel2 , 2 f Yold2> ; 

Yold2«Y; 

yuv.xgbTEST (pixe 12 , 3 . Yold2) ; 

pixaap (cols/4 ] *pixel .pixel; 
•pixmap**«pixel .pixel; 

pi>cnap2 lcols/41*pix«12. pixel; 
• pixmap2—spixe 12 .pixel ; 

pixjnap** (colfl+ccla-vidth) /2; 
pixmap2*» (cole*cola-width) /2; 
Yc»*width; 
Yc2**vidCh; 



WO 94/233*5 



PCT/GB*4/<MK77 



- 732 - 

Engineerang: KlicsCode ;CompPicc .Colour . a 



<0 Copyright 1993 KLICS Limited 
All rights reserved. 

written by: Adrian Lewis 



68030 Colour space conversions 



machine 
seg 

include 



mc68030 
•klics 4 
'Traps. a* 



macro 
DF*32x2 

add.l 
lsr.l 
add.l 
lsr.l 

move. 1 
add.l 
move. 1 
add.l 
move. 1 
add.l 
move. 1 



4ARCB. trow, 4o0. tol. tnO, kxxl 



4n0 ( toO 
•1, toO 
tnl.tol 
♦l.tol 

toO. ItAJUSB} 
4row.4AXGB 
4o0. I4ARCB) 
4 row, 4AXCB 
tol. (LA RGB) 
4XOW.4AAGB 
tol, (4AJU3B)* 



interpolate first pixel 
interpolate first pixel 



• 


move. 1 
sub. 1 
move. 1 
sub. 1 
move. 1 
sub.l 
move. 1 


4nl. (4AW3B) 
fcxew. tARGB 
tnl. (4ARG8) 
4XOW.4ARCB 
tnO, (4AAGB) 
4row,4ARGB 
&n0. (4ARGB>* 






endzn 






■ 


macro 
DFY32 


4A*GB, fcXOW. 4o0. 


4ol. tnO. tnl 




move. 1 
add.l 
move. 1 


4O0. (4AKGB) 
trow , tARGB 
&Ol. (4ARGB) * 




• 


move. 1 
sub.l 
move. 1 


tnl, I4XRCB) 
4rOV.4ARCB 
tnO, ( 4AKGB > ♦ 






ends 








macro 
UV2FGB32 


4 AO, 4AV, 4TAB 




• 


add.l 


i2D«8.47AB 


; move to 




move.w 
lsr.w 
and. w 


4AU,dl 

•2.dl 

•soirr.di 


; Load U 
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move.l 



(4TAB.dI.W8) .dO 



UV now rg iu) 





move.w 

isr.w 
and.w 
add.l 


tAV.dl 

•2.dl 
•soirr.dl 

4 <(TAB.dl.W8) ,d0 


; Load V 

; f JV now rgb 




move. 1 
move. 1 
move.l 


dO.dl 
d0.d2 
dO.dD 


; 3 copies 




•uh 1 

9UUi * 


•2048 , (TAB 


; restore ytab 


• 










macro 
GETY32 


(JOf, 4TAB. (RGBO , 4RGB1 




• 


move. 1 
lsr.v 
and.v 
add.l 


(AY,d4 

•2.d4 

#$01FF.d4 

((TAB ,d4 .w*4 ) , (RGBl 


;Y 

; RGB1*«YYY 




swap 
Isr.w 
and.v 
add.l 


d4 

#2. d4 
#S01FF,d4 

<(TAB,d4.V4),(RCB0 


; RCBO^-YYY 


• 


ends 








macro 
OVZtt2 


(MSB 





6pcs23 
8bitl6 



«pos!6 
9bit8 



Gend 
9nx_ryb 



1 

andi.l 

beq.s 

btst . 

beq.s 

btst 

beq.s 

andi . 1 

bra. a 

ori. 1 

btst 

beq.s 

btst 

beq.s 

andi.w 

bra.s 

ori.w 

btst 

beq.s 

btst 

seq 

andi.l 



endn 



LRCB.d4 
#$01010100. d4 
Snx^rgb 
124 ,d4 
9bitl6 
#23, (RGB 
9poe23 

t$0OO0ff%*.4RCB 
•bit!6 

#$O0ff0O00.(RGB 

♦16. d4 

9bit8 

•15. ( RGB 

•posl6 

♦$00f f,(RGB 

SbitS 

i$ftO0.(RGB 

• 8.44 

• end 

•7 , (RGB 
(RGB 

•$00tetete.(RGB 



; copy pixel 

; wae it this rgb 

if not then quit 

R overflow? - 

if not then continue 

teat sign 

it positive 

underflow sets R to 0 

do next bit 

overflow sets R to 255 

G overflow? 

if not then continue 

test sign 

it positive 

underflow sets G to 0 

do next bit 

overflow sets G to 255 
B overflow? 
if not then continue 
teat sign 
under/over flow 
mask RGB ok 



macro 

HA SHOUT 3 2 



(AH. (DO. 4S1, 402. (D3 
(DO.dl 
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add. 1 


* iDl.d4 






add. 1 


lD2.d4 






Add 1 


iD3.d4 






andi . 1 


•S03e3e3e0.d4 




move . 1 


d4. tAH 






endm 








macro 








KASHCMP J 


2 iAH. 4D0, 


&D1 




move ■ « 


&D0.d4 






add. i 


4Dl.d4 






ado. l 


4D2,d4 






add. 1 


4D3.d4 






andi . 1 


#S03e3e3eO,d4 


* 


lh%j . 1 


&AH.d4 






endm 






OUT32X2 
• 


TUNC 


EXPORT 




PS 


RECORD 


8 




tabl« 


DS.L 


1 




pixmap 


DS.L 


1 




V 


ds.l 


1 




U 


DS.L 


1 




V 


DS.L 


1 




width 


DS.L 


1 




height 


DS.L 


1 




row Byte 


DS.L 


1 




pixnap2 


DS.L 


1 




• 


QtDR 






LS 


KXCORD 


0 , DECR 




Yl 


DS.L 


1 


J 


U.ex 


DS.L 


1 


# 


U.ey 


DS.L 


1 


i 


O.ix 


DS.L 


1 


i 


Y-y 


DS.L 


1 


* 


P-y 


DS.L 


I 


• 


LSite 


EOU 


• 






ENDR 







a ixmot ( short ) •Yrew 

x end address 

y end address 

s i s eof ( short ) •UVrow 

sizeof (short ) "Yrow 

4 •rowBytes-sixeot (long) •Prow 



» 2* width 

* 0VO_ix 

s u>width w height» 
« width 

• 2* width 

m 4 *rowByxss- width 



aO - Y, al - 0. a2 - V, a3 - pixmap. a4 - table. a5 - pixroap2 

dO - rgbOO. dl - rgbOl. d2 - rgblO. d3 - rybll. d4 - spare, do - oldO. d7 

; inc, width, fend and rowend are loca 
; store registers 



link 
moveni. * 



a6.#LS.LSize 
d4-d7/a3-a5.-(«7) 



move 

move. I 
move. 1 
roove.l 
move. 1 
move. 1 
move. i 

.1 
.1 
.1 
mulu.w 



SR,dO 

PS.Y(e€),aO 
PS.U(a«).al 
PS.V(a6),a2 
PS.pixmap(e6) ,e3 
PS.table<e6) ,e4 
PS.pixmap2U6),a3 

PS.width(a6),dO 
dO,LS.U_i*<a6> 
PS. height (s6) #dl 
dOpdl 



; YsYC 

; O.UC 

; V.VC 

; pRispixmap 

; tabs table 

; pm2»pixmap2 

; LOAD width 

; SAVE 0_ix 

; LOAD height 
: width 'height 
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lsr.1 II. dl ; uidth'height/2 

add.l al.dl ; U*widch»heigfat/2 

move.l dl.LS.U.ey(ai) ; SAVE U.ey 

add.l dO.dO ; width*2 

move.l dO.LS.YKa6) ; SAVE Yl 

move.l dO.LS.Y_y<a6) ; SAVE Y_y 

lsl.1 t2.d0 widths 

move.l PS.rovByte<a6) .dl ; LOAD rowBycee 

lsl.l »2.dl ; rcvBytes'4 

sub.l dO.dl ; rovBvtes»4-width'8 

move.l dl.LS.P_y(a6) ; SAVE P_y 

move.l PS.rovByce(a6) ,d3 ; load rovBytea 

clr.l d6 ; clear old2 

clr.l d7 i clear oldl 

Gdo_y move.l LS.U_ix(e6) ,d0 ; LOAD U_ixB 

add.l al.dO ; P*U_ixB 

move.l dO.LS.U_ex<a6) ; SAVE U_exB 

9do_x UV2RCB32 (al)*. <a2)».a4 ; uv2rgb( *0**, # V**) 

move.l LS.YlU6),d4 ; load Yrow 

GETY32 (a0,d4.1) .a4.d2.d3 ; add Yb to RCB values 

CETY32 U0)».a4,d0,dl ; add Ya to RCB value* 

move.l d0.d4 

or.l dl.d4 

or.l d2.d4. 

or.l d3.d4 

andi.l •S01010100.d4 

bne.s «over : i* overflow 

«ok HASHODT32 (aSW.dO. dl ,d2 ,d3 

DPY32x2 a3,d3.d€,d7,d0.d2 

DFY32x2 a3.d5,d0,d2,dl,d3 

move.l dl,d6 ; cop/ olds 

move.l d3,d7 

cmpa.l LS.U_ex<a6) .al 

blew «do_x 

add.l LS.Y_y<a€).aO 

add.l LS.P_y<a6) .a3 

cmpa.l LS.U_ey<a6) ,&1 

blew 8do_y 

movem.l <a7)*.d4-d7/a3-a3 ; restore registers 

unlk a6 ; remove locals 

rt s • return 

•over OVER32 dO 

OVER32 da 

OVER32 d2 

OVER32 d3 

bra 0ok 

ENDFUNC 



OUT32X2D FUNC 



EXPORT 
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PS 


RXCORD 


table 


DS.L 


p ucnap 


DS.L 


i 


DS . L 


u 

w 




\J 








height 


DS.L 


rcwByce 


DS . L 


pi3cnap2 


DS.L 


• 


ENDR 


LS 


RECORD 


Yl 


DS.L 


U.ex 


DS.L 


U_ey 


DS.L 


U_ix 


DS.L 


Y.y 


DS.L 


P-y 


DS.L 


LSize 


EQO 


• 


ENDR 



9do_y 



DECR 



si2eof (short ) •Yrov 

x end address 

y end address 

sizeof (short) # UVrov 

sizeof (short) 'Yrow 

4 • rowBytes-sizeof ( long ) • Prow 



r 2 'width 

s u*width*height» 

• width 

s 2*width 

s 4*rowBytes-width 



eO - Y. al 
dO - rgbOO 

iink 
mo vein. 1 

move . 1 
move . 1 
move.l 
move. 1 
move. X 
move. 1 

move. 1 

move. 1 

move. 1 

mulu.w 

lsr.l 

add.l 

move . 1 

add.l 

move . 1 

move.l 

lsl.1 

move . 1 

lsl.l 

sub.l 

move. 1 

move. 1 

clr.l 

clr.l 

move.l 
add.l 
move. 1 



- U. a2 - v, a3 - pixmap. a4 - table. a5 • pixmap2 
dl -■ rgbOl. d2 - rgblO. d3 - rgbll. d4 - spare. d€ 



oldO. d7 



8do_x UV2RGB32 

move. 1 
GETY32 



a6. ILS. LSize 
d4-d7/*3-a5.-la7) 

PS^YCa6),aO N 
PS.0(a6),al 
PS.VU6) ,a2 
PS.pixmap(a6) . a3 
PS.table(e6) ,a4 
FS.pixmap2 (a6) .e3 

PS. width <a6).d0 

dO,LS.U_ix(a6) 

PS . height ( a6 ) . dl 

dO.dl 

■i.dl 

al.dl 

dl.LS.U.eyfad 
dO.dO 

dO.LS.Yl(a6) 
dO.LS.Y_y(e6) 

• 2.dO 

PS . rowByre < a6) .dl 

• 2.dl 
dO.dl 

dl.LS.P_yla6> 

PS.rowByteia6) .d3 

d< 

d7 

LS.U.ix(a6).dO 
al.dO 

dO.LS.O_e*<a€) 

<al)*, <a2W,a4 

LS.Ylia6),d4 
<a0.d4.1),a4.d2.d3 



; inc. width, fend and rowend are loca 
; store registers 

; Y«YC 

i U*uc 

; V.VC 

; pmspixmap 

; tab-table 

; pm2»pixmap2 

; LOAD width 

; SAVE U.ix 

i LOAD height 

; width*height 

; vidth»hcight/2- 

; o*width # heaght/2 

; SAVE U.ey 

; vidth*2 

; SAVE Yl 

; SAVE Y_y 

; vidtl:*8 

; LOAD row Bytes 

rowPytes # 4 
; rowbytes*4-wiclth # 8 

; SAVE P_y 

i load rowBytes 
; clear old2 
; clear oldl 

; LOAD U_ixB 

P*U_ixB 
r SAVE U_exB 

; ov2rgbCU**.»V^) 
; load Yrow 

; add Yb to RGB values 
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GETY32 <aON,a4.d0.dl ; add Ya co RGB values 

move.i d0.d4 

or.l dl.d4 

or.l d2.d4 

or.l d3.d4 

andi.l •$01010100,d4 

bne.v fover ; if overflow 

Gok HASHCHP32 t a5 ) ♦ , dO , dl , d2 . d3 

bne.s Qdiff 

add.l »16.a3 ; add tour pixels 

3cont move.i dl.d6 : copy olds 

move .1 d3 , d7 

anpa.l LS. U_ex (a6 ) , al 

blew 9oo_x 

add.l LS.Y_y(a6) ,a0 

add.l LS.P_yta6).a3 

cnpa.l LS.U.ey (a6) ,al 

blt.w fldc_y 

mcvea.l ( a7 ) + . <34-d7/a3 -a5 ; restore regiatexa 

unlk a6 ; remove iocals 

rts ; return 

9dirf move.i d4,-4(a5) 

DPY32x2 a3,d3,d6,d7,d0.d2 

DFY32X2 a3,d5,d0,d2,dl,d3 

bra. a icont 

3over OVER32 dO 

OVTR32 dl 

OVER32 d3 

0VEBJ2 d3 

bra fok 

DTOFUNC 



OUT} 2 TUNC EXPORT 

PS RECORD 8 

:able DS.L 1 

pixmap DS.L 1 

Y DS.L 1 
U DS.L 1 

V DS.L 1 
width DS.L 1 
height DS.L 1 
rovByte DS.L 1 
pixmap2 DS.L 1 

Emm 

LS RECORD 0,DECR 

Yl DS.L 1 ; si aeo* (short VYrov ■ 2 'width 

U_ex DS.L 1 ix end address = 0*U_ix 

0_ey DS.L 1 ; y end address • U*width*height» 

ulix DS.L 1 ; siaeci (short )*UVrow • width 

Y_y DS.L 1 * aiseof (short) J Yrow = 2 -width 

?_y DS.L 1 ; 2»rowBytes-sixeof (lcng)*Prow » 2 # rovBytes-width 

LSixe EOU • 



nmrTiTiiTT eucrr /Dm C 9G\ 
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dO - rgbOO. 
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- 0. a2 - V. a3 - oixmap. a4 - cable. a5 * pixmap2 
dl - rgbOl. d2 - rgblO. d3 - rgbll. d4 - spare. d6 - cldO. d7 

; inc. width, fend and rovend are loca 
; score registers 



Y»YC 
U»UC 
VcVC 

pmspixmap 
cabs cable 
pn2»pixmap2 

LOAD width 

SAVE U_ix 

LOAD height 
vidth*height 
width»height/2 
U*width # height/2 

save u_ey 
widths 

SAVE Yl 
SAVE Y_y 

width* 4 
LOAD rovBytes 

rovftytes*2 

rowBytee # 2-vidch # « 

; SAVE P^y 

; load rowBytea 
; load Yrow 

; LOAD U.ixS 
; P*U_i*B 



link 


a 6 , f LS . L5ize 


w;vem. 1 


d4 -a//a j-a5 , - ( a / j 


move. 1 


PS.YIa6).aO 


move. 1 


PS.Uta6).al 


move . 1 


PS.V«a6» .«2 


mcve . 1 


DC n i vm_an < A & } a3 
rs if iM<wy losj * aw 


move . 1 


PS.tal5l€«a6) .a4 


move. 1 


PS.pixra<sp2 (a6) . a5 


move. 1 


PS.width(a6) .dO 


move. 1 


dO,LS.U_ix<a6> 


move. 1 


PS .height (ao) . al 


mulu.w 


dO,dl 


lsr.l 


• l.dl 


add. 1 


al.dl 


move . 1 


dl.LS.y_ey<a6) 


add.l 


dO.dO 


move . 1 


dO LS Yl(a6) 


move • 1 


dO. r < v y (a6l 


Add 1 


dO.dO 


move . 1 


pc rnufivt a 1 I . dl 


flUU ■ 1 


dl dl 


sub.l 


dO.dl 


move. 1 


dl.LS.P_y<a«i> 


move. 1 


PS.revfiyte<a6) ,d3 


move . 1 


LS.Ylta6),d6 


move • 1 


LS.C ix(&6) . d7 


add.i 


al.d7 






GETY32 


<a0.d6.1) ,a4,d2.d3 


GETYJtf 


1 a 0 1 * a 4 dO . dl 


move. 1 


d0,d4 


or.l 


dl.d4 . 


or.l 


d2.d4 


or.l 


d3.d4 


andi. 1 


•$01010100. d4 


bne.s 


Pover 


HASHOUT32 


<e3W.d0.dl.d2.d3 


DPY32 


a3.d3.d0,d2.dl.d3 


cnpa. 1 


d7.al 


blew 


«do_* 


add.l 


LS.Y_yU«).a0 


add.l 


LS.P_y(a6>,a3 


cnpa.l 


LS.vUey<a6),al 


blew 


*do_y 


mcvem.l 


U7W.d4-d7/a3-a5 



uv2rgb(*U* 



; add Yb to RGB values 
; add Ya to RGB values 



; if overflow 



restore registers 
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uniX 


^ d6 




rt s 




Cover 


3VER32 


dO 




CVE3U2 


dl 




OVTR32 


€2 




OVTR32 


d3 




bra 


90k 




ENDFUNC 




OUT32D 
• 


TUNC 


EXPORT 


PS 


RXCORT 


8 


table 


DS.L 


1 


pixnap 


DS.L 


1 


Y 


DS.L 


1 


U 


DS.L 


1 


V 


DS.L 


1 


width 


DS.L 


1 


height 


DS.L 


1 


row Byte 


DS.L 


1 


pixjwp2 


DS.L 


1 


• 


ENDR 




LS 


RECORD 


O.DECR 


Yl 


DS.L 


1 • 


u.ex 


DS.L 


a 


U.ey 


DS.L 


l 


U_ix 


DS.L 


l ■ 




DS.L 


l 


p-y 


DS.L 


l 


LSise 


£00 


• 


• 


ENDR 




* 


aO - Y, 


al - 0, a2 



; remove locals 
; return 



siteof ( short ) *Yrow 

x end address 

y end address 

sixeof (short) 'UVrow 

aixeof (short) *Yrow 

2*rowBytes-sizeof (long) •Prow 



« 2 'width 
» U*0_ix 

• 0*width*height» 

• width 

• 2 'width 

9 2-rowBytes-width 



V. a3 - pixmap, a 4 - table, af* * pixmap2 
dO - rgbOO, dl - rgbOl, d2 - rgblO. d3 - rgbll. d4 - spare. d6 



Yrow, d7 



link- 


a6.#LS. LSise 


mo vein. 1 


d4-d?/a3-a3,-<a7) 


move . 1 


PS.Y(a6).aO 


move.l 


PS.D(a6).al 


move.l 


PS.V(e6).e2 


move.l 


PS.pixmap(a6).a3 


move.l 


PS . t able (a6 ) , a4 


move. 1 


PS.pixmap2(a«) .a5 


move. 1 


PS.width(a«> ,dO 


move. 1 


dO f LS.C_ix(a6) 


move.l 


PS. height ia6J,dl 


mulu.w 


dO.dl 


lsr.JL 


•l.dl 


add.l 


al.dl 


move.l 


dl.LS.0_ey UC) 


add.l 


dO.dO 


move. 1 


dO.L5.Yl(a6) 


move.l 


dO.LS.Y_y(e«) 


add.l 


dO.dO 


move. 1 


PS.rovByte(a6) ,dl 


add.l 


dl.dl 


sub. 1 


dO.dl 


move.l 


dl,LS.P_y<a6> 



; inc, width, fend end rowend are loca 
; store registers 

; Y*Yc 
; 0«0c 
; V.VC 

; pmspixnap 
; tab»tcble 
; pm2cpixmap2 

; LOAD width 

; SAVE O.ix 

; LOAD height 

; width*height 

; width*height/2 

; 04width"height/2 

; SAVE O.ey 

; widch # 2 

; SAVE Yl 

; SAVE Y«y 

; width** 

; LOAD row By tea 

rowBytes*? 
; rowBytes • 2 -width* 4 
; SAVE P_y 
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?do_y 
5do_x 



Cok 



3cont 



•diff 
Cover 



epos 
9 ok 



move • I 


=»• PS . rovByte (a6 ) ,d! 


ntove . 1 


LS Yl (a6 ) dfi 


move . 1 


w3 . U_ IX I a? J . 0 / 


add. i 


ai , 0/ 


v*V2 RGB32 


(al)-. <a2)*.a4 


move . 1 


L5.Y1 (a6) , d4 


CETY32 


ia0.d6. I).a4.d2.d3 


GETY32 


(aO) a4 ,d0, dl 




d0.d4 


or 1 


dl . d4 


or.l 


d2!d4 


or . X 


d3.d4 






fcne.s 


Cover 






bne.s 


fidiff 


addq 


• 8.e3 


cnpa . 1 


d7.al 


blt.w 


€do_x 


add.l 


LS.Y_y Ia6) .aO 


add.l 


LS.P_yia6).a3 


CTTp*. 1 


LS.U_ey(a6) ,al 


blew 


edo^y 


movem. 1 


<a7)+.d4-d7/e3-a3 


on Ik 


a6 


res 




move. 1 


d4. -4 (a5) 


DFY32 


a3.d5.d0,d2,dl,d3 


bra. * 


8 cone 


OVER32 


dO 


OVXR32 


dl 


OVTR3 2 


d2 


OVXR32 


d3 


bra 


«ok 


ENDFUNC 




macro 




uvov 


4 VAX, &OV 


move .w 


&VXL.40V 


odd.w 


#50200. tOV 


and.w 


•SFCOO.aOV 


beQ.s 


Qok 


csc.w 


*OV 


bge.a 


9p0S 


move.w 


•soirr.iVAL 


bra. a 


flok 


move.w 


flSFCOO.iVXt 



; load rowByces 

; load Yrow 

; LOAD U.ixB 
P*U_i*£ 

; uv2xgb('U~. 

; load Yrow 

; add Yb co RGB values 

; add Ya co RGB values 



if overflow 



add four pixels 



rescore registers 
reicve locals 
return 



endm 
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EXPORT 


* iix dO , d4 , spare 




UVOV 


dO . dl 


swap 


dO 


u vu v 


dO dl 


swap 


dO 


uvov 


d4.dl 


swap 


d4 


uvov 


d4,dl 


swap 


d4 


res 

• 




DTCFUNC 




macro 




UVOVER 

• 


&u. *v 


move.l 


tS02000200,dl 


move . 1 


dl.d2 


add.l 


&u,dl 


add.l 


&V,d2 


or.l 


d2,dl 


andi . 1 


*srcoorcoo,di 


beq.s 


euvok 


bar 


UVLIMXT 



euvok 



endm 




macro 
GE7UV 


tAU, &AV« 4SF. 4UV 


move.l 

move.! 

UVOVER 

lsr.l 

andi . 1 

andi.l 

or.l 

swap 


(&AU)+,&SF 
iUiV)+. tuv 
&5F.&0V 

»5.*uv 

•$03e003eG,4SF 

• sooirooir.mv 

&SF,4W 
4UV 


endm 




macro 
GETY 


4 AY. i DTD. iUV, &R0 * &R1 


move.l 

lsl.l 

andi.l 

or.w 

move.l 

swap 

or.w 

move. 1 


&AY.&R1 
•5.&R1 

•SFCOOFC00, iRl 
tUV.tRl 

UINX>,4R1 .W4t,*R0 
&R1 

4UV.4R1 

(fcXWD,4Rl .W4),tRl 


endm 




macro 
UV8 


iAU, 4AV, 4SP, «JV 


move . 1 
move .1 
UVOVER 


lfcAU)+.&SF 
<fcAV)«-,4UV 
&5F.&UV 



; UV*»$00UV00UV 



(2*) YrYOYl 
<4) Y«Y0XXY1XX 



(2) Y=Y1UV 
(2*) R0=0123 
(4) Y=Y0XX 
(2) Y.YOOV 
(24) R1.0123 



(YD 



(YO) 



ciioctitiitc cucrr /dim c nc\ 
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lsr.l 


» -2.&SF 




lsr.l 






ar.ci . 1 


•SO0FO00FO.&SF • 




andi . 1 


#S000F00OF.&UV 




or.I 


&SF.&UV 


» 


s vaD 


SUV 




er.cir. 






macro 


iY. LlND.tUV.&DO.fcDl 


• 


Y7.IJJD 




move . 1 


fcY.iDO 




Is*.. 


Ml £ flfl 
ff J « kUU 




move .b 


fa UV , b Uv 




audi . w 


* 5 J t r r . buw 




move . 1 


i r ws r ^ ft < • • A \ X. ^ 1 




swap 


fa DO 




move . b 


tUV. &D0 




andi .w 


•S3rrr. 4D0 




move.l 


J * V A * «\ A ..Ail f 

(•1ND.«DQ . w*4)#»uu 




endm 




OUTS 
• 


FUNC 


EXPORT 


PS 


RECORD 


8 


cable 


DS.L 


1 


pixmap 


DS.L 


1 


Y 


DS.L 


1 


U 


DS.L 


1 


V 


DS.L 


1 


width 


DS.L 


1 


height 


DS.L 


1 


rov&yte 


DS.L 


1 


pixmap2 


DS.L 


1 









UV=sS0CUV00UV 



dO*YOYl 

dO-YOXXYlXX 

dO»YOXXY10V 

dOsOYUV(l) 

find clut entries 

dO-YOXX 

dOeYOUV 

dO=0YUV(0) 

find clut entries 



LS 
Yl 

U.ex 

U_ey 

U_ix 

Y_y 

P-V 

LSize 



RECORD 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

EOU 

2NDR 

aO - Y. al 
dO - rgbOO. 



O.DECK 

1 

1 

1 

1 

1 

1 



siseof (short ) *Yrow 
x end address 
y end address 
sisecf (short ) •UVrov 
siieof l short J •Yrow 
rowBytes-sixeof (long) 



Prow 



2*width 
U>U_ix 

U*width # height» 

width 

2 "width 

2*rowByces-width 



- U. a2 - V, a3 
dl - rgbOi. d2 



pixmap, a4 
rgblO.. d3 ■ 



- table. a3 - pixmap2 
rgbll, d« - spare, d6 



oldO. d7 



link 


a6,«LS.LSlze 


mcvem. 1 


d4-d7/a3-e5,-(a7) 


move • 1 


PS.Yia6l.aO 


move. 1 


PS.D(a6),al 


move. 1 


PS.Via6l ,a2 


move.l 


PS.pixmap(a6) .a3 


move. 1 


PS.table<a6).a« 


addA.l 


•$00020000. a4 


move. 1 


PS.pixmap2 <a6) ,a5 


move. 1 


P$.widthfa6).d0 



inc. width, fend and rowend are loca 
store registers 

YoYC 
U*UC 
VaVC 

pmzpixmap 
tabstable 

tab*o32768 (longs) 
pm2»pixmap2 

LOAD width 



AM^^iTirrr rnrn /Dl II C OCA 
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9do_y 
«do_x 



move. 1 
move. 1 

mulu.w 
lsr.l 
add.l 
move. 1 
move. 1 
add.l 
sub. i 
move. 1 
add.l 
move. 1 
move. 1 

move. 1 
move. 1 

move. 1 
add.l 

crruv 

GETY 
GETY 

move.w 

lsl.l 

move.w 

swap 

lsl.l 

5V«P 

cm 

move.* 

lsr.l 

move.w 

GETY 

move. w 

swap 

lsr.l 

move.w 

move. 1 
move . 1 

crop*. 1 
blt.w 

add.l 
add.l 

ciBpe.l 
blt.w 

mcven.l 

unlk 

rts 

DiLIFUNC 



dO.LS.U_ixla6) 
* PS.heighc(a6) ,dl 
dO.dl 

• l.dl 
al.dl 

dl.LS.0_ey(a6> 
PS.rovBy*:e(a6) .61 
dl.dl 
dO.dl 

dl.LS.P_y<a6) 
dO.dO 

dCLS.Yl Ia6) 
dO,LS.Y_y(a6) 

PS.rowByte fa6) ,d5 
LS.Yl(a6),d6 

LS.U_i*<a6),d7 
al.d7 

al, a2,d0,d4 

<a0.d6.w),a4,d4,d2,d3 
Ia0)*.a4.d4.d0,dl 

d3.d2 
48. d2 
dO.dl 
dl 

• 8'. dl 
d4 

<a0.d€.l},a4.d4,d0.d3 
d3.d0 

• 8, dO 
d0,d2 

<aO)*,a4,d4.dO,d3 
d0.d3 
d3 

*8.d3 
d3.dl . 

d2, <«3.d5> 

d7.al 
0do_x 

LS.Y_y<e6).aO 
LS.P_yla6).a3 

LS.U_ey(a6) ,al 
8do.y 

<a7)*,d4-d7/a3-s5 
a* 

; return 



SAVE U_ix* 

LOAD height 
width^height 
width*height/2 
U*vidtMheight/2 

SAVE U_ey 

LCAB rowBytes 
rovBvtes # 2 
rcvBytes # 2 -width 

SAVE P_y 
width*2 

SAVE Yl 

SAVE Y_y 

load rowBytes 
load Yrow 

LOAD U.ixB 
P*U_ixB 



; d2sX0XX. (53= XXIX 
; dO-XXXO, dl-lXXX 

; d2=X0lX 
; d2>01XX 
i dl.lXXO 
l dl-XOlX 
; dlaOlXX 

; next UV 

; d0rX2XX, d3=XX3X 

; dO-X23X 

; dO»XX23 

; d2»0123- 

; dO»XXX2, 

i d3-3XX3 

; d3=X23X 

; d3=XX23 

? dl*C123 



d30XXX 



restore registers 
remove locals 



macro 
Y8x2 



LAY.fcXND, *UV.4old 



ci idctiti nrr cucrr to* n c ne\ 
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move . 1 


tAY.dO. 


lsl.l 


• 3.d0 


swap 


dO 


add.w 


dO.iold 


lsr.w 


•l.told 


move . b 


tw, told 


andi . w 


•S^FFP. told 


move . i 


ItlND.told .w # 4).dl 


ulUVC • w 


dO told 


move • o 


tUV, dO 


andi . w 


»$3FFF . dO 


move . 1 


» • • UV . W / # Ua 


move . w 


Ql * QJ 


move . w 


QU « Ol 


move . w 


QJ . CLc 


swap 


CU 


lsl . 1. 




lsl.l 




swap 


dO 


add.w 


dO.told 


lsr.w 


#1. told 


move ■ b 


tUV. told 


andi .w 


•S3FFF. told 


move • 1 


ItlND.told . w*4),d3 


move . w 


dO, told 


move . b 


tov, dO 


andi - w 


•$3FFT,dO 


move . 1 


(tIOT.dO.W4) .dO 


move .w 


dO.dl 


move.w 


d3.d0 


move.w 


dl,d3 


swap 


dO 


lsr.1 


#8.d0 


lsr.l 


• 8,d3 


move.w 


dO.ttt 


move.w 


d3.dl 


en dm 




macro 




Y8x2a 


LAY. tIND.tUV 


GETY 


iAY.tIND.tOV.dl.d2 


move • 1 


&AY.d2 


lsl.l 


• 3,d2 


move . b 


tUV,d2 


andi . w 


•S3FFF. d2 


move. 1 


(tIKD.d2.W4> .d3 


swap 


d3 


move . b 


tUV.d2 


andi . w 


• S3 FFF . d2 


move. 1 


(tIND.d2.wM) ,d2 


move.w 


dl.dO 


move.w 


d2.dl 


move.w 


d0.d2 


swap 


dl 


endm 




macro 




Yfix2b 


tAY.tU9S.4UV 


GETY 


LAY.tIND.tUV.dl.d2 



(20 YsYOYl 
(4) Y«Y0XXY1XX 
(4) YsYlXXYOXX 
(2) old*old*Y0 
(4) old=(cld*Y0]/2 
12) old=Y!0UV 
(4) old=0YUV(I0) 
(2t) dl=XlX3 
(2) old-YO 
(2) YsYOUV 
(4) Y=0YUV<0) 
(2*) d2*0X2X 
(2) exg.w dl.d2 
(2) dl=Xl2X 
(2) d2=OXX3 
(4) d2cX30X 
(4) dlsl2XX 
(4) d2s30XX 
<4) YsYlXX 
(2) old«old*Yl 
(4) old*lold~Yl)/2 
(2) cldaYIlUV 
(4) cldeOYUVtll) 
(2*) d3*XlX3 
(2) olds'rl 
(2) Y«Y0UV 
(4) Y»OYUV<0) 
(2*) dO*OX2X 
l2) exg.w d0,d3 
; (2) dO»OXX3 
; (2) d3.Xl2X 
; (4) dO.X30X 
; (4) 40&XX30 
; (4) d3*X!2X 

; <2> d2»3030 (YiYOYiYl) (1) 
(2) dl<s2121 (YiYOYlYl) (2) 



(2*) YsYOYl 

(4) YsYOXXYlXX 

(2! YsYlUV 

(4) Y»0YUV(Y1) 

(2*) dl>0123 (YD 

(4) YsfOXX 

(2) Y»Y0UV 

(4) Y*0YUV<Y0) 

(2+) d2»0123 (Y0) 

(2) exg.w d2 . dl 

(2) dl-0123 (Y1Y0) 

<2j d2s0123 (Y0Y1) 

(4) dl*2301 (Y0Y1) 
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move.l 4AY.d2 

Ul.l «3.d2 

nove.b iUV,d2 

audi.w •$3FFF.d2 

move.l <4IND,d2.W4) .dl 

swap d2 

nove.b £UV.d2 

andi.w *$3FFF.d2 

move.l (4IND.d2.w4 I .d2 

ror.l *9,d2 

xor.l «8.dl 

move.* dl.dO 

move.w d2,dl 

mcve.w d0.d2 

swap dl 

ror.w 18. dl 



(2*) YaYOYl 
(4) YaYOXXYlXX 
(2) YsYlUV 
(4) Y=0YUV(Y1) 
(2*) dl»0123 (VI) 
(4 ) YrYOXX 
(2) Y = Y0(JV 
(4) Y=0YUV(YU> 
(2*) d2=0123 (YO) 
(6) d2*3012 (YO) 
(6) dlO012 (YD 
(2) exg.w d2.dl 
(2) dl=3012 (Y1Y0) 
(2) d2»3012 (Y0Y1) 
(4) dl=1230 (Y0Y1) 
(6) dl-1203 (Y0Y1) 



endra 



O0T8x2 
• 


FDNC 


EXTORT 


?S 


RECORD 


6 


table 


DS.L 


1 


pixmap 


DS.L 


1 


Y 


DS.L 


1 


0 


DS.L 


1 


V 


DS.L 


1 . 


width 


DS.L 


1 


height 


DS.L 


1 


rowByte 


DS.L 


1 


pixmap2 


DS.L 


1 




ENDR 




LS 


RECORD 


0 . DECK 


Yl 


DS.L 


1 


u.ex 


DS.L 


1 


U_ey 


DS.L 


1 ; 


U_ix 


DS.L 


1 




DS.L 


1 




DS.L 


1 


LSize 


EOD 


• 




EOT* 





si2eof< short )*Yrov 
x end address 
y end address 
sizeo* ( short J •UVrov 
slzeof (short J-Yrow 
4TowBytes-sireol (long) *Frow 



2«width 

U*width«height» 

width 

2 -width 

4*rowBytes-width 



aO - Y. al 

dO - rgbOO. 



- U, *2 - V, a3 - pixmap, a4 - table. a3 - pixmap2 
dl - igbOl, d2 - rgblO. d3 - rgbll. d4 - spare, d5 - oldO. d7 

inc. width, fend and rowend are loca 
store registers 

YaYC 

V.VC 

pmspixmp 
tab»table 

tsb*»32766 (longs) 
pm2»pixmap2 

LOAD width 
SAVE U_ix 
LOAD height 
width'height 
width«height/2 



link 


a€ , *LS. LSixe 




movem.l 


d4-d7/a3-a5.-(a7) 


i 


move. 1 


FS.Y(a6).aO 


i 


move.l 


FS.U(a6).al 


* 


move.l 


FS.V<a6).a2 


s 


move.l 


FS.pixaap(e6) .a3 




move.l 


FS. tablets*). a4 


i 


adds.l 


•$00020000. «4 


J 


move . 1 


PS. plxaap2(a6) .a5 


; 


move.l 


FS.width(a€).dO 




move.l 


dO.LS.U_ix(*«) 


§ 


move.l 


PS. height (a6) .dl 


s 


mulu.v 


dO.dl 


; 


lsr.1 


• l.di 


# 
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U»vidcfc*height/2 
SAVE U_ey 

vidth*2 
SAVE Yl 
SAVE Y_y 
LCAD rcvBytes 

rovByces # 2 

rowByces*4 

rovBytea # 4-width'2 
SAVE P_y 

load rovBytes 



; LOAD U_ix* 

P*U_ixB 
; SAVE U.exB 



add.l 


al.dl 


move. 1 


3l.LS.U_ey(a6) 


add.l 


dO.dO 


move * 1 


dO. LS.Yl (a6) 


neve . 1 


dO LS V vla6) 


mcve . 1 


PS.rovByteta6) .dl " 


add.l 


dl.dl 


add.l 


dl.dl 


sufc.i 


dO.dl 


move . 1 


al . LS . p_y i ae / 


move . 1 


PS . row pyte lap) • oa 


cir .1 


06 


clr . 1 


d7 


move. 1 


LS . U_ix <a6 ) , dO 


add.l 


al.dO 


move. 1 


dO,LS.U_ex(a6) 


r CTf TV/ 


al a2.dO.d4 


Y6x2a 


(aO) ,a4.d4; ,d6 


move . 1 


<42 1 a3 ) 

VM t ' OJ / 


add.l 


dS.e3 


move . 1 


dl. (a3) 


add.l 


dS,*3 


move . 1 


LS.Yl (a6) .dO 


Y8x2b 


(aO.dO.w) ,a4.d4;,d7 


move. 1 


d2« (a»3) 


add. 1 


dS.aJ 


move • 1 


dl. (*3)* 


swap 


oi 


addQ.l 


•4,aO 


move . 1 


LS.Ylla€).dO 


Yfix2b 


( aO , 00 . wj . a 9 , o« * . a * 


move • j 


dl. <a3l 


sub.l 


d3.*3 


move . 1 


d2 . (a3l 


sub. 1 


d5.a3 


Y8x2a 


i ao i * , a 4 . 04 : . as 


move . 1 


dl. U3) 


sub. 1 


d5.a3 


move . 1 


d2. <a3)-> 


cmpa.l 


LS.U_exia6).el 


blew 


«do_x 


add.l 


LS.Y_y(a6),aO 


add.l 


LS.F_y<a€),a3 


cmpa. 1 


LS.U.ey (a6),al 


blew 


tdo_y 


movem. 1 


(•7)*.d«-d7/a3-a5 


unlk 


a* 


rts 


; return 


ENDFUNC 





; d4*0OUV0OUV (10) 
; calc d2.dl pixels 



? load Yrow 

; calc d2.dl pixel* 



; next W 

; next Ye 

load Yrow 

; calc d2.dl pixels 



; restore register* 
; remove locals 
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rucro 






• 


PXB2Y 


~ iRCB.iY.fcU.tV.tAY 






move . 1 


tRCB.d2 


; pixel = "pixmap 




ecri.l 


t $808080, d2 


; pixel* =0x808080 




clr . w 


dl 


; BsO 




it.cvc . b 


d2,dl 


; Brpixel(3] 




rr.ove . 1 


4 (a4.dl.y°9) .dO 


; dOsby.bu 




sub. w 


dO.&U 


; U-»bu 




swap 


dO 


; d0»bu.by 




fTOVf.W 


dO, *Y 


; Ysby 




ext.w 


dl 


; I short ) B 




add, w 


dl.dl 


; B-«2 




add. w 


dl.aV 


; V*.B«1 




lsr.l 


«8 ( d2 


; pixel>>*8 




rlr w 


dl 


; G»0 




niove • b 


d2, dl 


; G»pixel(3]. 




move . 1 




dO»orv.ov 




sub* w 


HO tfj 

UW f • w 


; U-»gv 




swap 


uu 






sub. w 


flo , ax - 






move . 1 


4 \a4 , Ol . W*o f , QU 






sub.w 


dO,aV 


; V- sflV 




swap 


dO 


; d0*g-u,ffby 




sub.w 


dO.aY 


; Y-«gby 




ext .w 


dl 


; ( short )C 




sub.w 


dl.UJ 


• U-»g 




sub.w 


dl , *V i 


r v-»g 




lsl.w 


»2. dl 


• C<<»2 




add.w 


di.ay 


y*»B«l 




1ST. 1 


*8,d2 


pixal>>*6 




move.l 


(a4.d2.v»8).d0 j 


d0»ry, rv 




sub.w 


dO.aV 


V-»rv 






dO ; 


d0«rv.ry 




add.w 


dO.aY 


Y*»ry 




CXt • w 


d2 


( abort )R 




add.w 


d2.d2 


R*e2 




add.w 


d2 . 40 ; 


IK»R«2 




cnpi .w 


•$TE40,*Y 


Y>»-448 




bge.a 


«ok 


if greater 




move.w 


#$FB40,*Y 


Y* -448 




bra .s 


9end 


save 


Gok 


crapi.w 


*$01C0,4Y ; 


V j A A a 

Y< 4 40 




blt.s 


©end 


it 1 ... 
it less 




move . w 


•$01C0,*Y 


Ys 44? 


Gend 
• 


move. w 


&Y.&AY 


save i 




e&dxn 






no 2 


FUNC 


EXPORT 




PS 


RECORD 


6 




table 


DS.L 


1 




pixmap 


DS.L 


1 




Y 


DS.L 


1 




0 


DS.L 


1 




V 


DS.L 


1 




width 


DS.L 


1 




height 


DS.L 


1 




rcwByte 


DS.L 


1 




• 


END* 






LS 


RECORD 


O.DECft 
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DS.L 


» 1 


U_eX 


DS.L 


1 




DS • L 


1 


J.'.X 


DS.L 


1 


v^y 


DS.L 


1 


P_y 


DS.L 


1 


LS;ze 




• 


• 


d:dr 




* 


aO - 


Y . al - U. a2 - V, 




dO - 


rgbOO, cU - rgbOl. 



Sizes: (shore ) *Yrow 
x end address 
y end address 
•izeof (short) 'UVrov 
sizecf < short/ *Yrow 
2'rcwBytes-sxzecf (long) *Prow 



2'vidth 

U*widch t heighc>> 

width 

2*vidth 

5 # rowBytes-width 



pixn\ap2 



3do_y 



*dc_x 



PokU 





O W « w MS . lis 


• inc." width, fend 


movexn. 1 


d4-d7/a3-a5.-<a7) 


; store regietera 


move . 1 


P5 . y i ao j , au 


V.Vf* 


move . 1 


PS.u(a6) ,al 


; U«Uc 


move . 1 


PS. V(a6) .a2 


; V=Vc 


move . 1 


PS.pix7nap<a6) * a3 


; pmapixmap 


move . 1 


PS. caJble < a6 ) , a4 


; tab* table 


move . 1 


PS.width(a6) .dO 


; LOAD width 


move. 1 


dO,LS.U_ixla6) 


? SAVE U_iX 


move . 1 


PS. height laS) , dl 


; LOAD height 


mulu.w 


dO.dl 


; width»neight 


lax ■ i 


U.dl 


; width* height/ 2 


add.l 


al . dl 


; u*width*height/2 


move. 1 


di.LS.U_ey(a6) 


; SAVE t'_ey 


6QO. 1 


dO.dO 


; wid:h*2 


move. 1 


dO.LS.YKa6) 


; SAVE Yl 


move. 1 


dO,LS.Y_yla6) 


; SAVE Y_y 


add.l 


dO.dO 


i width* 4 


move. 1 


PS.rowByte(e6) .dl 


; LOAD rowBytee 


add.l 


dl.dl 


rowBytee # 2 


sub. 1 


dO.dl 


; rov8ytea*2-width € 


move. 1 


dl,LS.P_y la6T ' 


; SAVE P_y 


move- 1 


PS. rowBytela6) ,d7 


; load rowBytee 


move.l 


LS.Yl(a6).d6 


; load Yl 


move. 1 


LS.U_ix(a6).dO 


; LOAD U.ixB 


add.l 


al.dO 


P^O.ixB 


move. 1 


dO. LS.U_exia6) 


: SAVE U.exB 


clr.v 


d4 


; CO 


clr.w 


d3 


; VeO 


RGB2Y 


(a3.d7.w).d3.d4.d5, Ia0.d6.v>; Convert pixel 


RGB2Y 


<aJ)*.d3,d4.d5, (a0)+ 


; Convert pixel 


RC32Y 


<a3.d7.v).d3.d4.d5. (aO,d€.v>; Convert pixel 


RCB2Y 


<a3)*,d3,d4,d5, (eOK 


; Convert pixel 


asr.v 


• 2.d4 


; 0»«2 


aer .v 


• 2.d5 


; V»«2 


cnpi.w 


»srE4 0,d4 


; U>»-448 


bge.s 


•okU 


; if gzeater 


move .w 


•srE40.de 


; Vm -446 


bra.s 


«d©V 


; save 




#S01C0.d4 


; U< 448 


blt.s 


•d©V 


; if lees 


move.w 


#S01CO,d4 


; U» 448 
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bge.s 
move, v 
bra. s 

crrpi . w 
blc.s 
move . v 


i$FE40.d5 
9okV 

•SFZ40.d5 
6 end 

• SOlCCdS 
Send 

•soico.d; 


; V> 3 -«48 
; if greater 
; V* -448 
; save 
; V< 4 48 
; if less 
; Vs 448 


nove . v 
move. w 


d4. (al) + 
d5. (a2)* 


; Save U 
; Save V 


cmpa . 1 
blt.w 


LS.U ex(a6) ,al 
Cdojc 




add.l 
add.l 


LS.Y_y<a6) .aO 
LS.P^<a6) ,a3 




crapa.l 
blt.w 


LS.U_ey(a6).al 
*do_y 




moveft . 1 

unlk 

rts 


<a7)*,d«-d7/a3-a5 
a6 

; return 


; restore registers 
; renove locals 


ENDFUNC 







macro 








UV16 


kXD, 4AV. 1ST. 4UV 






move.l 


I4A3)*.4SP 






move.l 


<4AV)*.*0V 






UVOVER 


&sf,*ov 






lsr.1 


•5.&UV 






andi.l 


«S03«003eO,iSP 






andi.l 


#$001F001F.4OV 






or.l 


tsp.auv 


; 


ov.»$ooovoouv 


swap 


aw 






endn 








macro 








Y16x2 


4AY,*IND.40V 






move . 1 


tAY,d2 


; 


(2<0 YsYOYl 


lsl.1 


•3.d2 


; 


(4) Y^'OX/CYIXX 


audi • 1 


•SFC00FC00,d2 






07. V 


tuv.da 




(2) Y»Y10V 


move . 1 


<4IND.d2.wM).dl 




<2«) dl = 0123 (YD 


avep 


d2 




<4) Y»YOXX 


or.w 


4UV,d2 


i 


(2) Y»YOUV 


move.l 


UIND,d2.*f 4>,d2 




(2+) d2»0l23 (YO) 


e»d» 









OUT16x2 
• 


FUNC 


EXPOKT 


PS 


RECOPJD 


8 


table 


DS.X. 


1 


pixmap 


DS.L 


1 


Y 


DS.L 


1 


9 


DS.L 


1 


V 


OS. L 


1 
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width 


DS.L 


r 




r.eigh: 


DS.L 


i 




rcwByt€ 


! DS.L 


i 




p-i;oapI 


DS . L 


i 




• 


ENDR 






LS 


FXCCRD 


O.DICR 




Yl 


DS.L 


i ; siteof (short) *Yrow s 2 # width 


U.ex 


DS . L 


1 ; x end 


address = U*U_ix 


•J_ey 


DS .L 


1 : y and 


address • U*width # height>> 


U_ix 


DS.L 


I ; sizeof (short) •UVrow s width 


Y~y 
• —j 


DS.L 


1 ; sizeof (short) *Yrov = 2*width 


P_y 


DS.L 


1 ; <j •rovBytes-siieoi (long) *Prow s 4 # rowBytea-width 


LSire 


EOU 


• 






END* 






■ 


aO - Y. al 


- U. a2 - V, a3 - pixmap, a4 - table. a5 - pixmap2 


• 


dO - rgbOO, dl - iqt>Ql, C2 - rgblO. d3 - rgbll, d4 - spare. d6 - oldO, d? 




link 


a 6 . f LS.LSne 


; inc. width, fend and rowend are loca 




movent. 1 


d4-d7/a3-a5, - (a7) 


; store registers 




move. 1 


PS . Y ( a 6 ) .aO 


: YsYC 




move . 1 


PS.U(a6) ,al 


: U»Uc 




move.l 


PS.V(a6) ,a2 


; V»VC 




move .1 


PS .pixzaap < a6 ) . a3 


; pmrpixmap 




move . 1 


PS. table <a6) ,e4 


; cab* table 




adda.l 


#$00020000, a< 


; tab*»32768 (longs) 




move.l 


PS.pixmap2(a«) ,a5 


; pm2»pixwap2 




move.l 


PS .width lt€) ,d0 


; LOAD width 




move.l 


d0.LS.U_ix<a€) 


; SAVX U.ix 




move.l 


PS. height (a6) .dl 


; LOAD height 




mulu.w 


dO.dl 


; vidth'height 




lsr.l 


• l.dl 


; widtb # height/2 




add.l 


al,dl 


; D*widtb»heighc/2 




move. 1 


dl,LS.U_eyla6) 


; SAVX O.ey 




add.l . 


dO.dO 


; widtb # 2 




move. 1 


dO.LS.Yl (a€) 


; SAVE Yl 




move. 1 


dO,LS.Y_y(a6) 


; SAVX Y«y 




add.l 


60,60 


width* 4 




move . 1 


PS.rowByte<a6),dl 


; LOAD rowfiyces 




add.l 


dl.dl 


; rowByces»2 




add.l 


dl.dl 


; rcwpytcs'4 




9Mb. 1 


dO.dl 


rowBytes*4-width , 4 




mova . 1 


dl.L£.P_y(a6) 


; SAVX F_y 




mcv€ . 1 


PS.rowByta(a6).<S5 


; load rovBytes 




clr.l 


d6 






clr.l 


d7 




0do_y 


move . 1 


LS.U_ix(a«) ,d0 


; LOAD U.ixfi 


add.l 


al.dO 


; P+U_ixB 




move.l 


d0.LS.O_ex(a«) 


; SAVE U_CXB 


ido_x 


GETUV 


al.a2,d0,d4 


; d4»00OV00UV (1C) 




GETY 


Ia0).a4,d4,dl.d2 


; calc d2,dl pixel 




move.l 


d2. <a3)* 






move.l 


dl. (a3) 






add.l 


d5.a3 






swap 


dl 






move . 1 


dl. fa3) 
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swap dft> 

•rove . 1 d2.. -(a3) 

add.l d5.a3 

move.l LS.Yl(a6),dO ; load Yrov 

GETY ta0.d0.w),a4.d4.dl.d2 ; calc d2.dl pixels 

move .1 d2 . t a 3 ) ♦ 

move.l dl.!a3) 

add.l d5,a3 

swap dl 

move.l dl. <a3) 

swap <±2 

move.l d2,-<a3) 

swap d4 ; next UV 

addq.l M,eO ; next Ya 

add.l #12. a3 

move.l LS.Ylta€),dO ; load Yrow 

GETY <aO.dO.wj ,a4.d4.dl.d2 ; calc d2.dl pixels 

move.l dl.<a3) 

move.l d2,-U3) 

sub.l d5,a3 

swap d2 

move .1 d2 , < a3 ) ♦ 

swap dl 

move.l dl,<a3) 

sub.l d3,a3 

GETY (aO) a4.d4.dl.d2 

move .1 dl . ( a3 ) 

move.l d2,-(a3) 

swap d2 

sub.l d5,a3 

move.l d2,(a3)* 

swap dl 

move. a dl.U3) + 

cn^a.l LS.O_ex(a6) ,al 

blc.w fldo_x 

add.l LS.Y_y ia6) ,a0 

add.l LS.P_y(a6),a3 

cmpa.l LS.U_«y<a6).al 

blt.w «dc_y 

movem. 1 (a7)*>,d4-dVa3-e5 ; restore registers 

unlk a6 ; remove locals 

rts ; return 

ENDFUNC 



macro 

Y16 LAY, fcIND, 4UV 

move.l tAY.d2 ; (2*J Y.Y0Y1 

lal.l #5.d2 ; 14) Y=Y0XXY1XX 

andi.l • SPCOOFCOO, d2 

or.w tOV.d2 ; (2) Y.Y1UV 

move.l UIND,d2.W4>.dl ; (2*) dl»Yl 

swap d2 ; 14) Y»Y0XX 

er.v lUV,d2 ; (2! Y*Y0tfV 
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move.! <&rND.d2 .w»4 ) ,d2 ; <2-) d2=Y0 

move.w dl.d2 ; i2J d2=Y0Yl 

endm 



CUT 1 6 
• 


F'JNC 


EXPORT 




?S 


T.ECOFD 




e 




carle 


DS.L. 




i 




pi xmap 


pkC r 
D5 . L 




i 




Y 


DS.L 




i 




U 


DS.L 




i 




V 


DS.L 




l 




width 


DS.L 




i 




height 


DS.L 








rowByte 


DS.L 




I 




pi janap2 


DS.L 




i 




• 


END* 








LS 


RECORD 




0,DECR 




Yl 


DS.L 




1 


i aixeof (short) *Yrow s 2'width 


n ov 
u_ex 


DS.L 




1 


; x end address » U*U_ix 


U ev 


DS.L 




1 


; y end address » U+vidth*heighc>> 


U_ix 


DS.L 




1 


; sizeof (short ) # UVrcw » width 


Y_y 


DS.L 




1 


; sixeof (short) # Yrow = 2 'width 


?-V 


DS.L 




1 


; 2 w rowBytet-sixeoe<long) , Prov • 2* rowBytes -width 


LSize 


ECU 




• 




• 


ENDR 










aO - Y, 


al 


- U. a2 - v, 


a3 - pixmap. a4 - table, a3 - pixreap2 


• 


dO - rgbOO, 


dl - rgbOl. 


d2 - rgblO, 62 - rgbli. d4 - spare. d6 - oldO. d7 




link 




a6.«LS.LSi2e 


; inc. width, fend and rowend are loca 


• 


movem. 1 




d4-d7/a3-aS. 


-U7) ; store registers 




move. 1 




PS.Y<a6>.aO 


; YsYC 




move. 1 




PS.U(a6) ,al 


; U=Uc 




move. 1 




PS.VU6). *2 


; V»Vc 




move. 1 




PS.pixmap (a6) , aO ; pnxrpixmap 




move. 1 




PS. cable <a6 J ,a4 ; cab*table 




adda.l 




•$00020000,34 ; tai». 32768 (longs) 




move . 1 




PS. pixmtp2 (a6 ) , a3 ; pm2=pixmap2 



move .1 PS . width < a 6 ) . dO 

move.l dO, LS. U_ix(a6) 

move.l PS. height (a6) .dl 

mulu.w dO.dl 

lsr.l #l.dl 

add.l al.dl 

move.l dl,LS.U_ey ia€) 

add.l d0,d0 

move.l dO,LS.Yl(a6> 

move.l d0,LS.Y_y(a6) 

move.l PS.rowByte(a6) .dl 

add.l dl.dl 

sub.l dO.dl 

move.l dl ,LS.?_y (a6) 

move.l PS.rovBytt (a6) ,d5 

clr.l d6 

clr.l d7 



; LOAD width 
; SAVE U.XX 

; load height 

width'height 
; width* height/ 2 
; u*width*height/^ 
; SAVE D_ey 
; widths 
; SAVE Yl 
; SAVE Y_y 
; LOAD rowBytes 

rowBytes # 2 
; r owBy t ea , 2-width # 2 
; SAVE P_y 

; load rowBytes 



0do_y move.l 



LS.U_ix(a6> ,d0 



; LOAD U.ixB 
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add.l 
move.l 


aA.dO 

dO. L£.U_«x(a*) 


; F*U_ixB 
; SAVE U.exB 


GETOV 


al.a2.d0.d4 


; d4=OOUV00UV (10) 


GETY 
:nove .w 
move . 1 
add. 1 


(aO ) . a4.d4.dl, 62 

61.62 

d2.ia3) 

d5.a3 


; calc d2.dl pixel 


move . 1 
GETY 
move . w 
move.l 


LS.Y1 (a6) .dO 
(eO.dO.w) .a4.d4.dl.d2 
dl,d2 
d2. (a3>* 


r load Yrow 

; calc d2.dl pixels 


swap 

addcj.l 


d4 

M.aO 


; next UV 
; next Ys 


move . 1 
GETY 
move.w 
move. 1 
sub.l 


LS.Yl(a6),dO 

(aO.dO.w) f a4,d4,dl,d2 

61.62 

62. <a3) 

d5.a3 


; load Yrow 

; calc d2,dl pixels 


GETY 

move.w 

move.l 


<aOU.a4.d4.dl.d2 

dl.d2 

62. (a3)o 




cmpa. 1 
bit .w 


LS.U_«x<a6),al 

vUU_ A 




add.l 
add.l 


LS.Y_y(a6) ,a0 
LS.P_y(a6) ,a3 




cnpa.l 
blew 


LS.U_ey(a«),al 

edo_* 




mo vera. 1- 

unlk 

res 


<a7)*,d4-d7/a3-a3 
a6 


; restore registers 
; remove locals 
; return 


ENDFUNC 






END 
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© Copyright 1993 KLICS "Limited 
Ail rights reserved. 

written by- Adrian Lewis 



66000 Fast RGB/YUV code 



. include 'Traps. a' 
machine mc6803O 



macro 

RGB2Y tApixel.tAY 



dO - pixel/r f dl - g/2g*r. d2 - b. d3 - Y 



move . 1 


4Apix«l,dO 




pixel» # Apixel 


eor.l 


#S00808080.dO 




signed pixels 


move .b 


d0,d2 




b-pixsir3] 


ext.w 


d2 




b is 8(16) bit 


move . v 


d0,dl 




9*pixelf 2] 


asr.w 


O.dl 


• 


2g is 9(16) bic 


swap 


dO 




rspixeK 1] 


ext.w 


dO 




r is 8(16) bit 


move.w 


d2.d3 


i 


Y.b 


lel.w 


• 3.d3 


* 


Y«»3 


sub.w 


d2.d3 


s 


Y-»b 


edd.w 


dO.dl 


» 


2g*«r 


add.w 


dl.d3 


; 


Y*»2g*r 


add.w 


dl,d3 




Y**2g*r 


add.w 


dl,d3 


f 


Y+a2g*r 


asr.w 


%4.d3 


# 


Y>>»4 


add.w 


dl.d3 




Y*»2g«»r 


move.w 


d3.&AY 




AY.Y is 10(16) bit 


endm 








macro 



RGB2UV iAU.fcAV 



dO - r. d2 - b. d3 - Y, dl - U/V 



add.w 


d0,d0 


; r is 9(16) 


bit 


add.w 


d2.d2 


1 b is 9(16) 


bit 


asr.w 


# l.d3 


; Y is 9(16) 


bit 


move.w 


d2.di 


; Usb 




sub.w 


d3,di 


; Orb-Y 




move.w 


di.tAO 


; AU.U 




move.w 


d0,dl 


; V.r 




sub.w 


dJ.dl 


; Ver-Y 




move.w 


dl.*AV 


; AV»V 




enda 
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if 4TY££( ' see 1 I^'UKDEriNED' then 

s«9 tseg 

•r.dif 



RGB2YUV2 FVNC 
• 


LXPORT 






link 


a€ . 10 


; r.c local variables 


• 


n\cvero , l 


d4-d7/a3. - (a7) 


; sccre registers 




mcvc • 1 


S0008 Ia6) ,a3 


; pmsrpixj&ap 




move . 1 


S000C(a6) ,a0 


; YsYc 




move . 1 


50010(a6) .al 


; U*Uc 




move . 1 


S0014 (a6) .a2 


; VrVC 




move . 1 


$0016<a6).d7 


; fendaarea 




asl . 1 


• 2,d7 


; f end<<=2 




add. 1 


a3.d7 






move . 1 


S001C(a6) ,d4 


; widtm&=widtn 




asl . 1 


#2,d4 


; width_b<<»2 




move. 1 


50020la6) ,d5 


• inc.b»coli 




asl. 1 


•2,d3 


• cols<<»2 ' 


edol 


sub.l 


. d4.d3 


• inc_b*svidth_b 


move. 1 


a3,d6 


rcvendspro 




add.l 


d4 , d6 


rowenot »wiccn lp ,o 


Qdoi 


rgb2y 


(a3)a [lO) 4 






rgb2uv 


<al)* f (a2)* ; 


rcb2uv(0*. >/♦♦) 




rgb2y 


<a3)*,<a0)* 


rgb2y (pm**, Y**) 




cirpa . 1 


d6,a3 


rowend>pm 




bit. s 


§do2 


while 




add*. 1 


os,a3 


pm*»inCwb 




nova . 1 


a3,d€ 


rowendspm 


Gdo3 


add. 1 


d4,d6 


r ov*nd* ■ wi dth_b 


rgb2y 


(a3) + , (au)* 


rgb2y <pm** # Y**) 




cirpa. 1 


d6 • a3 


xowend>pm 




bit. a 


9 do 3 


while 




adda.l 


Q3 , aJ ; 


pm*» inc — b 




cmpa . 1 


d7,a3 


£end>pm 


• 


blew 


fldol 


while - 




mo vera. 1 


<a7)*.d4-d7/a3 


restore registers 




unlk 


a6 


remove locals- 


• 


rta 


; 


return 




ENDFUWC 








macro 






• 


FETCKY 


4AY, 4Y. 4K. 4G. LB 






move. 1 


4AY.4Y 


Y**AY** 




add.l 


4Y.4K 


RR*»Y12 




add.l 


4 Y.AC 


GG+-Y12 




add.l 


4Y. L£ 


BB*.Y12 



endm 



macro 




rixov 


4V. 4SP1. 4SP2 


mova.w 


4V.4SP1 


clr.b 


4SP1 


andi.w 


♦S3PJT.4SP1 


sne 


4SP1 


best 


tl3.4SPl 




4SP2 
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m «.ny i neei ir.y . 




or . b 


4SP1.4V 




and. w 


&SF2.4V 




swap 


&v 




move . w 


4V.4SP1 




clr.b 


4SP1 




andi . * 


" 5 J r rr , 65P1 




sne 


4SP1 




test 


•13.43P1 




3eq 


4SP2 




or .b 


4SF1.SV 




and . w 


4SP2. 4V 




svao 

•# *" ** v 


4V 










mac ro 








jLA to r CD 1 f COO 




TT,CV€ . 1 


•SFF00FF0O 4SP1 


f w ^ ^ ^ • **** ^* 


mov« . 1 


&A.&SP2 


; sp2sovov (A) 


and.l 


4SF1.4SP2 


; ap2=o0o0 (A) 


lsr.l 


•8.4SF2 


; sp2=0o0o (A) 


and.l 


4B.4SP1 


; spl»oOoO <B) 


or.l 


&SP2.4SP1 


; spl.oooo ( GABA ) 


move. 1 


4A.4SF1 




or.l 


4B.4SP1 




andi.l 


•SFFOOFF00.4SP1 




bcq.s 


Ook 


; if no overflow 


clr.w 


4SP2' 


; AKD«0 


nxov 


*>A, 4SP1. iSP2 


; Al overflow 


FIXOV 


4B.4SF1.4SF2 


; Bl overflow 



6ok 



endm 






macro 






HKRGB 


4R, 4C. 4fi. 4ARCB 




lsl.l 


#e.4G 


; G.CCGO (12) 


or.l 


4B.4G 


; C-CBGB (12) 


move. 1 


&R.4B 


• B»0R0R (12) 


swap 


4B 


• BcOROR (21) 


move, v 


4G.4B 


fisORGB (2) 


swap 


4G ; 


G»GBGB (211 


move . w 


4G.4R i 


R.ORCB (1) 


move. i 


4R.4ARGB 


•RGB«*»rgt (1) 


move. 1 


SB. &ARGB 


•RGBwrgb (2) 


endm 






macro 






OUPVAL 


4V0, 4 VI 




move . w 


4V0.4V1 


vlevO 


swap 


4V0 


dup vO 


move.w 


4V1.4V0 


roove.l 


4V0.4VX 


dup vl 


endm 







macro 

UV2RG83 4AU.4AV 
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dl - ra. d2 - ga. d? - ba. d4 - rb. d5 - gb/512. d6 



bb 



move . w 


«512.d5 


; d5«512 


r.ove . w 


&AU,d2 


; Ur'AU— 


add.w 


d2.d2 • 


; U is 10(16) bits 


rr.o ve . w 




; oaou 


add.w 


d3.d2 


? ga»2U 


add.w 


d3.d2 


r ga*3U 


add. w 


d5,d3 


; ba*=512 


3OTVAL 


d3.d6 


; ba=bb=BB 


aar . w 


#4,d2 


; ga=3U>>4 


move . w 


iAV.dl 


; V=«AV*+ 


add. w 


dl.d2 


; ga*»V 


add.w 


dl.dl 


; ra*«2 


add.w 


d5.dl 


; ra*«512 


DUFVAL 


dl.d4 


; ra»rbsR* 


sub.w 


d2.d5 


? gb«512-ga 


DUPVAL 


dl.d2 


; gs»gb»GC 


endn 







i£ aTYPE I ' seg* ) #* UNDEFINED' than 





seg 


a seg 








end if 








YUV2RGB2 FUNC 
• 


EXPORT 






?S 


RECORD 


8 






pixmap 


DS.L 


1 






Y 


DS.L 


1 






U 


DS.L 


1 






V 


DS.L 


1 






area 


DS.L 


1 






width 


DS.L 


1 






cola 


DS.L 


1 








DTD* 








LS 


RECORD 


0,DECT 






sac 


DS.L 


1 






width 


DS.L 


1 






fend 


OS. L 


1 






count 


DS.L 


1 






LSize 


£OU . 


• 






• 


ENDR 








« 


a0 - Y0. al 


- Yl. a2 • U. a3 - V, 


34 


- pmO. aS - pml 




OG..6 - used. d7 - count 






link 


a6. fLS.LSixe 




inc. width, fend 


• 


moven. 1 


d4-d7/a3-e5,-<a7) 


i 


store registers 




meve.l 


PS.pixmap(a6),a4 


* 


pmO»pixmap 




move .1 


a4.aS 




pnlepraO 




move. 1 


PS.Y(a6) , a0 


s 


Y0*YC 




move. 1 


aO.al 


1 


Y1»Y0 




move.l 


PS.U(a6).a2 


# 






move. 1 


PS.Vta6) ,a3 


t 


V.VC 




move.l 


PS. area (a6J ( d7 


; 


fend* area 




131.1 


«2.d7 


# 


f end«»2 




add.l 


a4,d7 


# 


f and*»pm0 




move.l 


d7.LS.fendla6) 


i 


save tend 




move. 1 


PS. width <a6),d5 


? 


width*width 




move. 1 


d5.d7 


; 


countswidth 



SUBSTITUTE SHEET fRULF ?fit 
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asr . 1 
subq.l 
move . 1 
add.! 
add.l 
add.! 
move . I 
mcve . 1 

lsl.l 

add.l 

add.l 

sub. 1 

move . 1 

'JV2RGB3 

FETCHY 

FETCKY 

move . w 

lsr.l 

and. w 

lsr.l 

and.w 

lsr.l 

and.w 

lsr.l 

and.w 

lsr.l 

and.w 

lsr.l 

and.w 

move . 1 

or.l 

or.l 

or.l 

or.l 

or.l 

andi.l 

bne.s 

MKRGB 

HKRCB 

dbf 

adda.l 

adda.l 

adda.l 

exa.l 
move.l 
cmpa.l 
blt.w 



movem. 1 

unlk 

rts 

Gover move.l 
clr.w 



0ok 



FIXOV 
FDCOV 
FIXOV 
FIXOV 
FIXOV 
FIXOV 
move.l 
bra 



• l.d7 
*l.d7 

d7. ?S.widch(a6) 

d5.d5 

dS.dl 

d5.d5 

d5,LS.widch!a6) 

PS.coJsia6) ,d4 

•2,d4 

d4,a5 

d4.d4 

d5.d4 

d4,LS. inc (a6) 
<a2)->, <a3)- 
<a0)*.d0.di,d2.d3 
<al)*.dC.d4,d5.d6 
•$3FFF.dO 

• 2.dl 
dO.dl 

d0.d2 
•2.d3 
d0.d3 
#2.d4 
d0.d4 

• 2.d5 
dO.dS 
*2,d6 
d0\d6 
dl.dO 
d2.d0 
d3.d0 
d4.d0 
d5.d0 
d6.d0 

«SFF0OPF0O.d0 
0 over 

dl.d2.d3. (a4j* 
d4,d3. d6, (aS)* 
d7 , 9do 

LS. inc fa6) ,a4 
LS. inc 126) .aS 
LS.vidth(a6),aO 
aO,al 

PS.widthfa6).d7 
LS.fend(a6) ,a4 
edo 

(a7)*,d4-d7/a3-a5 
a6 

d7, LS. count (a6) . 
d7 

dl.d0,d7 

d2.d0.d7 

d3.d0.d7 

64.d0.d7 

d5.d0.d7 

d6,d0.d7 

LS. count (a6) .d7 

«ok 



; count >> si 
: count -»1 
: save width 
; width-s2 
; Yl*«width 
; width»a2 
; save width 
; incscola 
; inc«s2 
; pml*»inc 
; cols»»2 

; inc now 2*cols-width bytes 

; save inc 

; uv2rgb (*&>+. •V**) 

; add Ya to RGB values 

; add Yb to RGB values 

; dOsmask 

; dl 6(16) bits 

; dl masked 

' 62 8(16) bits 

: d2 masked 

: d3 8(16) bits 

d3 masked 

d4 8(16) bits 

d4 masked 

d3 8(16) bits 

dS masked 

d« 8(16) bits 

d6 masked 



; if overflow 
; save RGBs 
; save RGBb 
; while 
; pm0*«inc 
; pml**inc 
; Y0* -width 
; Y1<->Y0 
: count swidth 
; pn\0<fend 
.; while 

; restore registers 

; remove locals 

; return 

; save count 

; ANDeO 

? A overflow 
; B overflow 
; A overflow 
; B overflow 
; A overflow 
; B overflow 
; restore count 
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DJDTUNC „ 

if 4 TYPE I ' a«g * ) »'ONDETINED - Chen 







&aeg 




end if 




GRTY2Y 
t 


?UNC 


EXPORT 


PS 


RECORD 


8 




DS.w 


1 


Y 


DS.L 


1 


area 


DS.L 


1 


width 


DS.L 


1 


cola 


DS.L 


1 




ENDR 





dO - ww. dl - vOvl, d2 - v2v3. d3 - xor, d4 - width. d5 - inc. d6 - rovend, 
aO - pm, al - Y 



link 


a v i w u 


; no local vari&bl 


luovexn • al 


a« -a/ , - ( a / ) 


; store registers 


move . 1 


PS. pixmap(a6) ,a0 


; pn>pixnap 


move . 1 


PS. Y(a6) .al 


; YcYc 


move . 1 


PS. area (a6) , d7 


; fend=area 


add. 1 


aO, d7 


; fend* spin 


move.l 


PS . width ( a€ ) . d4 


; width_b» width 


move.l 


PS. col* (*6) , d3 


: inc_b»cols 


sub.l 


d+.d5 


; inc_b-svidth_b 


move.l 


•S7nnr7r.d3 


; xor»$7F7P7F7F 


move.l 


a0.d6 


; rowmodapn 


add.l 


d4.d« 


; rovend* evidth_b 


move.l 


(a0)4.d0 


; ww»*pm 


eor.Z 


d3.d0 


; ww is signed 


move.w 


d0.d2 


; d2»v2v3 


asr.w 


*6,d2 


; d2av2 (10 bits) 


swap 


<S2 


; d2«v2??.- 


move .b 


d0.d2 


; d2rv2v3 


ext .v 


d2 


; v3 extended 


lsl.w 


•7,62 


; d2*v2v3 (10 bics) 


swap 


dO 


; d0»v0vl 


move.w 


dO.dl 


; dl»v0vl 


aar .v 


»6.dl 


; dl*v0 (10 bits) 


swap 


dl 


: dl.vO?? 


move.b 


dO.dl 


.• dlsvOvl 


ext .v 


dl 


; vl extended 


lsl.w 


• 2.dl 


; dlevOvl (10 bits) 


move. 1 


dl. (al)* 


; *Y.dl 


move.l 


d2, (aiu 


; -Ysd2 


cmpa . 1 


d6.a0 


; rowend>pm 


bit. 8 


6do2 


; while 


adda.l 


dS.aO 


; pe»»inc_b 


cmpa. 1 


d7,a0 


; tend>pn 


blt.s 


edoi 


; while 


movem.l 


<a7)*,d4-d7 


; restore registers 


unlk 


a* 


; remove locals 


rta 




; return 



DJDFUHC 



if ITYPE( 'aeg')*'UNI>EFINED' then 
seg &aeg 



n inrrtn rrr rnrrr tmm r «^ 
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endi: 




V2CR£V 
• 


rUKC 


EXPORT 


P S 


r.ICORD 


3 


pijcrtap 


DS.L 




Y 


DS.L 


I 


fceich: 


US. L 


1 


width 


DS.L 


1 


cols 


DS.L 


1 




ENDR 





dO- spare, dl - vO, d2 - v21. d3 
aO - pm, a 2 - Y 



spare. d4 - width, d5 - inc. d6 - counc. d 



9dol 
9do^ 



©over 



link 


a6 . «0 


; no local variables 


mcvem. 1 


d4-d7', - (a7) 


; store registers 


move . 1 


PS.pixmap(a6l , aO 


; pm=pixmap 


move. 1 


PS.Y(a6) .al 


; YsYc 


move. 1 


PS . height ia6) . d7 


; long height 


subq.l 


*l.d7 


; height-al 


move. 1 


PS.width(a6i ,d4 


; long width 


move . 1 


PS. colsia6i.d5 


: long incscols 


sub.l 


d4,d5 


; inc-o width 


i Si . X 


• 2 . d4 




subq. 1 


*l!d4 


? widch-*l 




d4 . d6' 




move . 1 


Ul ) * .dO 


; d0*x4x3 


move. 1 


(al>*.dl 


; dl.x2xl 


move. 1 


•soirroirr,d2 


; d2«511 


move . 1 


d2.d3 


; d3.511 


sub. 1 


d0.d2 


; unsigned d2 


sub.l 


dl.d3 


; unsigned d3 


lsr.l 


• 2.d2 




lsr.l 


■2,d3 




move . 1 • 


d2,d0 




or. 1 


d3.d0 




ajidi.l . 


•$3FOO2F0O.d0 




bne .s 


Pover 


; if no overflow 


lsl.w 


• B.d3 


; d3«02IO 


lsl.w 


• 8.d2 


• 42*0430 


isr . 1 


• 8,d3 


• d3s002: 


isl.l 


• 8,d2 


d2»4300 


or . 1 


d3.d2 


d2s<321 


move . 1 


d2.(a0)* 


•pmrd2 


dbf 


d6.9do2 


while - i ! =- -counc 


adda.l 


dS.aO 


pre*sinc_b 


dbf 


d7,«doi 


while - 1 ! -height 


mcvem. 1 


<a7)-,d4-d7 


restore registers 


unlk 


a6 


renove locals 


res 




return 


clr .w 


dl 


ANDaO 


FIXOV 


d2,d0.dl 


A overflow 


rixov 


d3.d0,dl 


B overflow 


bxa.s 


eok 




ENDFUNC 






macro 






CCC 


&V # &5P1 , &SP2 1 AAV 
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;?.cve . 1 


4V.4SF2 


; SF2=0102 


Isl.i 




• SP2=1020 


cr.l 


4v.;i?2 


• SP2=1122 


TT.CVC . 1 


4V.45P1' 


• sfi=cio: 


swap 


4$F1 


spi*c2oi 


rove . w 


4SF2. ISFl 


SF1.C222 


swap 


4SF2 


SF2*2211 


rr.cve . w 


4SP2.4V 


VaOlll 


mov€ . 1 


&V.4AV 


•pm»v 


move . 1 


4SP1.4AV 


•pmrSPl 



tndro 



if 4 TYPE l ' seg • ) * * UNDEFINTO' then 





seg 






endif 




Y2GGG 
• 


fumc 


EXPORT 


PS 


RECORD 


6 


?i«nap 


DS.L 


X 


Y 


DS.L 


1 


lines 


DS.L 


1 


width 


DS.L 


1 


cols 


DS.L 


1 


• 


ENDR 




<ao 


- v. d4 ■ 


• width. dS 


aO 

• 


- pm, al 


- Y 




linx 


a6,«0 




movem. 1 


d4-d7. 



inc, d« - count, d7 - lines 



move.l PS .pixroap<i6 ) , aO 

move.l FS.Y(a6),al 

move.l PS . lines (a€) ,d7 

subq.l «l.d7 

move.l PS .width ( a6 ) . d4 

move.l FS .cols <e6) ,d3 

sub.l d4.db* 

lsl.l ^.dS 

lsr.1 *2.d4 

subq.l *Ud4 

9dcl move.l d4,d€ 

•?do2 move.l (all*.dO 

move .1 ( a 1 ) ♦ . dl 

move.l •$020CG200,d3 

add.l d3.d0 

add.l d3,dl 

lsr.i «2.d0 

lsr.1 *2.dX 

aove.w #$3FTF,d2 

and. w d2,d0 

and.w d2.dl 

move.l d0.d2' 

or.l dl.d2 

andi.l SSFFOOFFOO.Ctf 

bne . s »over 

Qok CGC d0,d2,d3, (aO)* 

GGC dl.d2.d3, (a0>* 

dbf d6 . *do2 

adda.l d5,e0 

dbf d7.*d:l 



; no local variables 
; store registers 

pmspixmap 
YbYC 

long lines 
lines-«l " 
long widen 
inc»cols 
inc-»width 
inc (bytes) 
width>>«2 
widtfc-«l 
count »width 

d0exlx2 (10 bits signed) 
dl»x3x4 (10 bits) 



d3»plus 
d0=xlx2 
dl«x3x4 
d0-xlx2 
dlox3*4 
d2 smask 
mask dO 
mask dl 



(unsigned) 
(unsigned) 
(10,8 bits) 
(10,8 bits) 



if no overflow 



: while -1 is—count 

; pro* « inc. b 

; vhile -1 ! lir*? 
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•jnlk 
rts 
rir .v 
f:xcv 
fixov 

bra . w 



(a"M< 
a6 



.d4-dT 



cC.d2.d2 
£i.d2.c3 

*OK 



rescore recir,cers 
remove lecalo 
return 

A overflow 
B overflew 



tNDFUNC 



macro 








HXRGB2 


&R. LG. &B. &ARCB . 


6 ROW, 




isl . 1 


*8 . &C 






or. 1 


&B.&G 




gsgbgb a:» 


move . 1 


&R. iB 


; 


BsOROR (12; 


swap 


&B 


; 


fi-OROR 121) 


move . w 


SG.&B 




B s 0 RGB (2) 


swap 






GsGBGB (21) 


move . w 


fcG.LR 




RsORGB (1) 


andi . 1 






l bits for intei 


andi . I 




# 


f bics for intej 


move . i 






C=RGB(1) 


add.l 


&B.&G 




G*sRGB(2) 


lsr.l 


• 1,4G 




G/.2 


move . 1 


&B.4XX 




XX r RGB ( 2 ) 


sub. 1 


&R.UOC 




XX-»RGB(1) 


lsr.l 


• l.AXX 




XX/»2 


add.l 


6B.4XX 




XX* «B 


move . 1 


&R. ( CJLRCB ) <♦ 




•RGB***rffb (1J 


move . 1 


&C. (iARCB ) ♦ 




•RCB<--rgb "U.5) 


move. 1 


&fi. (4ARGB )• 




•RGB**«rgb (2) 


move. 1 


4fi, (4ARCB)* 


» 


•RGB**«roo (2.3) 


add. 1 


& BOW , 4ARGB 






sub. 1 


*16,4ARGB 






move . 1 


&R. (4-ARGB ) * 




• RGB** • rgb (1) 


move . 1 


&C. (4ARGB )* 




•RCB~* rgb (1.5) 


move . 1 


4B. (4ARCB)- 




•RGB**=rcb (2) 


move . 1 


&B, ( 4ARGB ) * 




•RCB~*rgb 12.5) 


sub. 1 


& ROW , 4AAGB 







endn 



if 4TYPE( *seg* )•' WDETXMED 4 then 
sea 
endif 



YUV2RGB3 
• 

PS 

pixmap 
Y 
C 
V 

irea 



ruwc 



RECORD 
DS.L 
DS.L 
DS.L 
DS.L 

rs.i 



6seg 

EXPORT 



SIIRSTITI'ITF RHFFT (RlflF ?fi\ 
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w*_dt h 


DS . L 


1 


cols 


Z3 , L 


1 


• 


ENTR 




LS 




0 . DECK 


:nc 


DS .L 


I 


width 


DS.L 


1 


tend 


DS.L 


1 


count 


DS.L 


1 


row 


DS.L 


1 


-Size 


EOU 


• 


• 


ENDR 




• 


aO - YO. 


dl - Yl. a2 - U. 


• 
• 


d0..6 - 


used, d7 - count 




link 


a6, iLS.LSize 



Gdo 



movem. 1 d4-d7/a3-a5. - (a7) 

move.l PS.pixmap(a6) . a4 

move.l a4.a5 

move.! PS.Y(a6),aO 

move.l aO.al 

move.l PS.U(a6),a2 

move.l PS.V(a6).a3 

move. 1 PS. area* a6) ( d7 

lal.l *2.d7 

add.l *4.<J7 

move.l d7,LS.fend(a6> 

move.l PS.vidtnla6l .d5 

move .1 d5 , d7 

aar.l #l.d7 

subq.l tl.d7 

move.l d7, PS . vidth(a6) 

add.l d5.d5 

add.l d3,aJ 

add.l dS.dJ 

move .1 d5 , LS . width (a6 ) 

move.l FS.ccls<a6) ,d4 

lsl.l <2.d4 

move.l d4,LS.rov<e«) 

add.l d4.a5 

add.l d4,a5 

add.l d4,d4 

add.l d4,d4 

sub.l d5.d4 

sub.l d3,d4 

move.l d4,L5. inc(e6) 

UV2RCB3 <a2W. (a3N 

TETCHY <a0)-.d0,dl.d2.d3 

TETCHY Ial)*,d0,d4,d5,d6 

move.w #$3FT7.dO 

lar.l *2.dl 

and. v dO,dl 

lar.l 92.62 

and.v d0,d2 

lar.l #2,d3 

and.v dO,d3 

lar.l *2,d4 

and .v dO . d4 
isr.l 



V. a4 - pmO. a5 - pml 



; inc. width, fend and rowend are loca 
; store registers 

; pntO»pixmap 
; pnl>pnO 
; YOsYC 
; YlsYO 
; UsUC 
; V.VC 
; fend= area 
; fend«=2 
; fend**pniO 
; savt fend 
widthwvidch 
count width 
count >>»1 
count 

save width 
width*o2 
Yl*»width 
width*«2 - 
save width 
; i no cole 
: inc<«2 
•NEW save row 
pml*»inc 
»NTW pml*»inc 
cols*«2 

•NEW COlS # e2 

inc now 4*ccls-vidth bytes 
►NEW inc now 4»cols-width bytes (wid 
; save inc 

add Ya to RGB values 
add Yb to RGB values 

dOviusk 

dl 8(16) bits 

dl masked 

d2 8(16) bits 

d2 masked 

d3 8(16) bits 

d3 masked 

d4 8(16) bits 

d4 masked 

<15 R'16> bits 
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3c vex 



and .w 
lsr.1 
and.w 

xcve . 1 



cr . 
cr.l 
cr.l 
cr.l 
cr.l 
andi . 1 
bne.w 

MKRCB2 
KKRG62 

dbf 

adda . 1 
add* . 1 
adda.1 
e*g. 1 
move . 1 
cmpe . 1 
blt.w 

movtJfl . 1 

unlk 

rts 

move . 1 

clx.v 

nxov 

nxov 

nxov 

nxov 

nxov 

nxov 

move . 1 
bra 

DJDFXJNC 



macro 
F£TCKY2 

move . 1 

a5r.v 

swap 

asr.w 

swap 

add.l 

add.l 

add.l 

«ndm 



macro 
OV3KGB4 

move.* 
and.v 
move. 1 
move.l 
move. 1 



dO.dS 
• 2.d* 
dQ.d« 

dl.dO 
d2.d0 
di.dO 
44. dO 
d5,d0 
dt.dO 

f SFFOOFFOO.dO 
eover 

dl . d2 . d3 . a4 . LS . row ( a6 ) 
d4.d3.d6.a3.LS.row<a6) 
d7 . ido 

LS. inciafi). a4 
LS . mc < a6 ) . a5 
LS.widthia6) ,a0 
aO.al 

?S.width<a6).d7 
LS . f end ( a6 ) . a4 
9do 



d5 masxec 

36 8(16) ci:s 

d6 masked 



dO 
dO 



la?)- 
a6 



,d4-d7/a3-a5 



d7, LS. count <a€> 
d7 

dl.d0,d7 
d2.d0.d7 
d3.d0.d7 
d4.d0.d7 
d3,d0.d7 
d6,d0.d7 
LS . ccunt ( a6 ) . d7 



LAY. 4Y. fcR. *C. « 

iAY.fcY 
92. 4Y 
4Y 

92. aY 

&Y 

iY.aC 
&Y.4B 



LAD, LAV 

LAO.dl 
•$03FF.d2 
te6.d2.v«8).d3 
d3,d6 

4(a6.d2.w8),d5 
tAV.dl 



if overflew 

; »new save RCBa 
; »NEW save RGBb 

while 

pmO»sinc 

pml*=inc 

Y0-=width 

Y1<->YC 

count =widt n 

pmO<f end 

while 

restore registers 
remove locals 
return 
save count 
ANDaO 

A overflow 
fi overflow 
A overflow 
B overflow 
A overflow 
B overflow 
restore count 



.127 



III?. Get lY^lv !°512) tot "* u '<V • 
rtrwj G**t I Y ♦ (512 - (6U/16)) - V) 
Sw?C.SV! hl> . 512, tor Blu. . r 



.•BWl.Cec (20 ♦ 5X21/4 for 81u« • <Y ♦ 
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move.w dl,d4 

asr.w «2,dl 

su£).w dl.d5 ;GR£EN. Gee (512 - '6U/16) • VW4 toz 

move . w 35 , d2 

swap d5 

move.v d2.d5 

movc.i di.d2 ; Dup Jor second rair 

and.w *$03FF.d4 

move.l (a6.d4 .W8) .d4 ; RED. Get <2V ♦ 512J/4 for Red * I Y * 

move. I d4,dl 



«ndm 



MKRC22SUB FUNC 



EXPORT 



KKRGB2 
MXRGB2 

rta 

ENDFUHC 

OVSRSUB FUNC 

move . 1 
or.l 
or.l 
or.l 
or.l 
ox.l 
andi.l 
bne.s 
«ok rta 
fever move.l 
clr . v 
f:xov • 
rixov 
rixov 
rixov 
rixov 

FIXOV 
move. 1 
bra 

L r /2 RGB 4 SUB FUNC 
UV2RGB4 

rca 

ENDFUNC 

rrrcHY25UB fuwc 

FETCHY3 
FETCHY2 
rta 



dl.d2.d3.a«.d7.d0 
d4.d5.d6.a5,d7,d3 



EXPORT 

dl,dO 
d2,d0 
d3,d« 
d4.d0 
dS.dO 
dfi.dO 

• SFFOOFFOCdC 
•over 

d7,-<sp) 
d7 

dl.d0.d7 
d2.d0.d7 
d3.d0.d7 
d4.d0.d7 
d5.d0.d7 
d6.d0.d7 
(sp)*.d7 



EXPORT 
(a2)*, <a3)* 

EXPORT 

(aO)*.d0.dU,d2,d3 
(al)+.dO,d4.dS,d6 



•new save RGBa 
•NFrf save f.GBb 



if overflow 



save count 

AND-0 

A overflow* 
B overflow 
overflow 
overflow 
overflow 
overflow 



A 
B 
A 
B 

restore count 



uv2rgb<*U**. »v**) 



t add Ya to RC8 values 

; add Yb to RGB values 



ENDFUNC 



if tTYPt ' 1 •e?' >* ,| .nTr>ETTNSD' "hen 
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er.dx* 



VUV2RCB5 






r 5 






Table 


DS.L 


1 




DS.L 


1 


Y 


DS. L 


i 


U 


DS.L 


1 


»/ 


DS.L 


1 


area 


DS.L 


1 


width 


DS.L 


1 


ccxs 


DS.L 


1 




EOTR 




LS 


RTCORD 


O.DECR 


xnc 


DS.L 


1 


width 


DS.L 


1 


rend 


DS.L 


1 


count 


DS.L 


1 


row 


DS.L 


i 


13aze 




• 


• 


ENDR 




• 


aO - YO. 


al - YX. a 


• 


dO . . 6 - 


used. d7 - 



count 

link a6.*LS.LSi2e 

movem.i d4-d7/a:-a5. - <a7) 

move.l PS.pixmapia6),a4 

move.l a4.a5 
move.l PS. Y<a6>.a0 

move.l aO.al 

move.l FS.U(a6>,a2 

move.l PS.vu*).a3 

move.l PS.area(a€> . d7 
lsl.l 

add.l *4.d7 

move.l d7.LS.fend<a6) 

move.l PS . width ( a6 ) . dS 

move .1 d3 . d7 

asr.l #l.d7 

sutoq.l «l.d7 

move.l d7.PS. width (a6» 

add.l dS.dS 

add.l dS.al 

add.l d3,d3 

move.l d5.L5.width(a6) 

move.l PS. cols <at) ,d4 

lsl.l *2.d4 

move.l d4.LS.rovta6> 

add.l d4.a5 

add.l d4,a5 

add.l d4.d4 

add.l d4.d4 

sub.l d5,d4 

sub.l d5.d4 

move.l d4. IS. inc Ia6) 



V. a4 - pmO. a3 - pna 

; inc. width, fend and rowend axe loca 
; store registers 



pnO»pixjnap 

pmlspmO 

YO-Yc 

Y1.Y0 

U»OC 

VaVc 

£ end > area 

*end«»2 
fend*»pmO 
save fend 
width*width 
count =width 
count>>»l 
count -»1 
save width 

width* «2 

y .width 

width* *2 

save width 

inc»cols 

inc<<«2 
■NEW save row 

pml* «inc 
•NEW pml*«inc 

cols»«2 
»NEW cols # *2 

inc now 4»cals-width bytes 
'NEW inc now 4-cois-width bytes (wid 
save inc 



WO 94/23385 



PCT/CB94/WK77 



767 



Sover 
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a6. - I sp) 


T«OVe 


LS.rcv(a6) ,«d7 


T»OV€ - 1 


?S. Table ia6 * . ao 


•JV2RGB4 


<a2)*. ca3) ♦ 


f - K.' 1 * 


ia0)».d0.dl.d2.c3 


FE7CHYI 


:al)*.d0.d4.d5.d© 


move . I 


dl.dO. 


or . 1 


d2.d0 


cr.l 


d2.d0 


or . : 


d4 .dO 


or . 1 


d5,d0 


or . 1 


d6.d0 


<uidi . 1 


♦SFr OOFFOO.dO 


fcnc , w 


8 over 


MXF.GB2 


rtl d2 a 4 d7 . dO 


MKRGB2 


d4,d5.d6,a5.<i7,d0 


move . 1 




move . 1 


( sp ) ♦ , d7 


dbi 


d7 . ado 


adda.l 


LS. inc(a6) ,a4 


adda.l 


LS. inc(*6) ,a5 


adda.: 


LS.widcn(a6) .aO 


exg.l 


aO,*X 


novt. 1 


PS.widch(aS) ,d7 


cmpa . 1 


LS. fend(a6) , at 


bit. a 


Odo 


rnrvM 1 


Ia7)*,d4-d7/a3-a5 


unlk 


a6 


res 


d7 , LS . count ( a6 ) 


move . 1 


clr.v 


d7 


rixov 


dl.d0,d7 


nxov 


d2 , dO . d7 


F 1X0V 


d3.d0,d7 


FIXOV 


d4,d0.d7 


FIXOV 


d5.d0.d7 


FIXOV 


d€.d0,d7 


move . 1 


LS. count la€) ,d7 


era 




endfukc 





.icsCoderCctnpPict :Colcr: .a 



uv5rgb< - U*- 



add Ya to RGB values 
add Yb to RGB values 



; if overflow 

•NEW save RGBa 
•NEW save RCBb 



while 

pmO- = inc 
pinl*o inc 
YO'swidci: 

Yl«->Y0 
count* width 
pniO< f end 
while 

restore registers 
remove locals 
return 
save count 
AKD-0 

A overflow 
B overflow 
A overflow 
B overflow 
A overflow 
B overflow 
restore count 



END 
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Analyse CLCT setup and picic appropriate 
YUV->RGB ccnverter/display driver. Create 
any tables necessary. 



•include <QuickDrav .h> 
■incluae <Hemory.n> 

•define V.LEVELS 64 
« define W/.LEVILS 16 

■define absviv) ( t vl<C?- I vj : <v) j 
-define NevPointer <ptr, type. site i \ 
saveZonerGet2cne( : ; \ 
SetZcne t Sys.emZone ( ) ) ; \ 
ir tnil=scpcr» < type )NevPtr < sixe) J i { * 
SetZonetApplicZoneU >; \ 
if (miss <pcr* (type)NevPtr (size) : ) ( \ 
Setzone (saveZone) ; \ 
return <ne»cry Error U ) ; \ 

} \ 

) \ 

Set2one ( saveZone ) ; 

typedef struct ( 

cnar •/, u, v; 
) YUV.Clut; 



•jnsior.ed char " 

CclourClut (CTabHandle clut) 

ir.t si2e. y. u. v. r. g. b. i; 
unsigned cnar -table; 
vuv.C 1 - c • y u v.c 1 u t ; 



s:ze» ! *clut ) ->ctSixe: 

-&ble» unsigned char * >NevPtr <Y_LEVXL5* W_Lr/ELS*UV_ LEVELS) 
yuv_clut=< YUV_Ciut *>NewPtr lsixe»saaeof <YUV_Clut) ) ; 

f or ( isO; icssiie; i**) < 

r«( cclut J ->ctTable(i] . rob. red>>8 ) -128 ; 
gr ( ( »clut ) ->ctTable (ij .rcb.cxeen>>8 > -128; 
b=( ccluCJ->ctTableU3 .rtfb. blue»8) -128 ; 

yuv clut[i).y» (306*r ♦ €01*g ♦ 117«b)>>10; 
yuv~clutli].u* <312 # r • 429»g • 83'b)>>10: 
yuvlcluttij .v» (-173T - 339*g ♦ 312*b)»10; 

foriy«-Y^LrVELS/2;y<Y.LEVELS/2-l;y**) 
f cr iU8-UV_LTVTLS/2 ; U<UV_tXVELS/2-l ; u** > 
* or I v» -'JvIlTVELS/2 ; v«UV_LEVELS/2 - 1 ; v»* ) ( 

int ~ indax, error. eixox2, points. Y. U. V; 



si ipctiti itt cucrr /pi « p 
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Y iy<<4 : 

U=u<<5; 
Vov<<5; 

ir.dexsO: 
crror=131072; 
error2*13i072: 
poincs=0: 

fort i«0: i<»size: i**1 ( 
xnc pt*=0, errsO; 

if (yuv.cluc(i) .y»*Y && yuv.clut U) .y<Y*16l 
err**absv(yuv.clut CiJ .y-Y) ; 

it <yuv_clut liJ .u>»U && yuv.c lut 1 i ] . u<U»32 i 

pcs*»l; 
err**abav<y\jv_clut [i ] .u-U? ; 

if lyuv.clutli] .v>=V && yuv_cluc I i) . v<v<»32) 

pcs*«l; 
err^*abav«yuv_cluc(i) .v-V); 

if tpcs>pointa II (ptaszpcincs « €xr«error>) { 
erroxserr; 
indexsi; 
point»»pte; 

) 

i=( (yt0xID<<8) I I <U&0xF>«4> I (v&OxF) ; 
table ( i) »< una igned char) index; 

DisposePtrt <Ptr)yuv_clut i ; 
return table; . 

)•/ 

typed* f union ( 

long pixel: 

unsigned cbar rgb(4J; 
■ Pixel; 

unsigned long * 
ColouxCluUCTflbHAndle clut) 

long site. y. u. v. r. g. b. ro. go. bo.i; 
Pixel -table; 

talleilpl^ 

for(y«-Y Lrvri*S/2?y<Y.LEVELS/2-l;y^> 
fcriu—UV UVlLS/2;u<OV.LEVELS/2-l;u^) 
for(ve-UV.LEVELS/2;v<UV_LEVELS/2-l;v**) ( 

Pixel px; 

long beee. dith; 

r » 32768L ♦ Hy«9> ♦ 1436L'U <<2>; 

g . 32768L ♦ Hy«9) - 731L*u - 352L*v «2); 

b - 327«¥L ♦ Hy«9) ♦ 1815L'v «2>; 

rsr<0?0:r>65534?63334:r; 
c 8 g<0?0 :g> 65 534 765334 :g; 
* s b<C?C:fc>*5534?*5?34:b; 
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rcsr*13107; r«r/13107; 
go=g%13107; g=g.'13107; 
bo*b!13107; beb/13107; 

base*2l5- (35*r*6'g-b) ; 

dithsfcase-(ro>2621?36:0)-(gc:>7863?6:0) - ibo> 104 8 4 ? 1 : 0 J ; 
px.rgb{0| sdi:h-. s 215?253:dith; 

dithsbase- i ro>5242?36 : 0) - l go 104 84 ?6 : 0 ) - (bo>262 171 : 0 I ; 
px.rgbll) rdich=*213?233:dicn; 

dithsbase- I ro>7863?3£ : 0) - (go>2621?6 :0) - 'bc>5242 ?1 : 0 ) ; 
px.rgb(2]sdiths»215?255:dich; 

dithrbase-<ro> 10484736 :0)-(go>5242?6:0)-<bc>78e3 71:0) ; 
px.rgb[3]*dith«215?255:dich; 

i» < (y&0x3n«B) I ( (u&0xf)<<4) I (vtOxF) ; 

cable! i] .pixelspx. pixel: 

j 

return (unsigned long*) cable; 

)•/ 

cypedef struct ( 

long red. green, blue; 

) RGBErrsr; 

OSErr ColourCluc (Pixel "table) 

( 

long y. u, v. r, g. b. is 
RCBError 'err; 
THx save Zone; 

N€vPoincer(*ta±le.Pi*elvY_ixvELS*W_^ /• 64k ca 

NewPointer (err. RCBExxor*.Y_ LTVXLS'UV^ LEVELS •UV.LEVTLS» s ireof (RGBError) ) ; 

for ( i«0; i<4; i**) 

£©r<y*-Y_Lr^ELS/2;y<Y_LEVELS/2;y**> 
t o r < u » - UV_ LEVELS/ 2 ; u<UV_LEVELS/ 2 ; u** 1 
fcriV5-lA'_LrVELS/2?v«UV.lXVELS/2;v* J ( 

RGBColor src, dst; 

long index, in; 

:ndexa( iyi0xJF)<<8) I ( <ui0xT)«4) I IvaOxF); 

r • 32768L ♦ (<y«9) ♦ <1436fu) «2); 

g a 32768L ♦ Uy«9> - <73U«u) - (352fv) <<2); 

b a 32768U ♦ (<y«9> ♦ ClOlSL'v) «2>; 

if (i>0) ( 

r-»err( index J .red; 
g -sarr (index) .green; 
b- -err (index) .blue; 

) 

src. red*r<0?0:r>65534 "65334 : r; 
src. green»g«0?0:g>« 5534 ?63534:g; 
src. blue«b<070:b>65534 765534 :b? 

'•ieble» f in^ex) . r?b?i I - "jns:7n*d rh»r 'Crlrr^lri*?* '<.«rc» r 



cmo rriTt itt rurrr mm r 
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lr.dex2Colcr < < * cable-) I incex) . rc£(il . 4dat) ; 
err ( index] . red=dat . red- arc . red; 
errUr.dex) .green«dst . green-src . green; 
err! ir.dex] .fcluesdat .blue -ere .blue; 

Dispose ?c r i (Per? err ) ; 
return (noErri ; 

i 

lypedef struct ( 

short pel (2] : 
) Pixl6; 

-ypedef strict { 

unsigned char pel [4]; 
) ?ix8; 

^define Y5 64 
♦define UVS 22 

OStrr Colours (Pix8 ••table) 

( 

long y. u. v. r. g. o. i: 
RGBError *err; 
THt seveZone; 

NewPointerctaile.Pixfi'.YS-UVS-UVS-sizeof t*i*«>>* J« k Cfible V 
NewPointer (err , RGEError* . YS'UVS* WS* aixeof (RCBError) ) ; 

for (i«0;i<4:i*«H 

tor (ys-YS/2 ;y<YS/2 ;y*«0 

fcr(u»-CVS/2;u«UVS/2;u*+) 

for(V9-CVS/2;v<UVS/2;v**» ( 

PGBColox arc. dsc; 

long index; 

index* (y«10) I ( (ui0xlF)«5) I <v*0xlF) ; 

r = '2766L » My«10) ♦ (1436L*u) «D? 

g o 32768L * i (y«10> - H31L-U) - (252L'v> «1) ; 

b m 32768L - My«10l ♦ (1815L-V) «1) ? 

it (i>0) ( 

r-»err ( 32"? 68* index) . red: 
g-s'err [ 32768*index! .green; 
b-serx[32768*index] .blue; 

) 

arc.reder<0?0:r>65334?e5334:r; 
ar c.creen«g<0?0:g>65534?65534rg; 
arc. biue»b«0?0:b>6 5534 ?63534: b; 

{ . t al5le)f32768*indexl.pel[i] = (unaigned char )Color2 2adex( tare) . • 
inc^2Coior(l*ta±>U)(32768*ind«J.p«iril.*dat); 



err [3 27 6 8* index 1 .red»dac. red- arc. red; 

err (32768-index) .green-dat .green- arc. green; 

err|32768-ind«x] .blue.det .blue-src.blue; 



DispoaePtrt (Ptr)err); 
return inotrr) ; 



CitOPTiTi rrr ruccr /niw r 
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CStrr CaicurlC f Pijc16 




9. 3.' i: 



KevPci.-.ter : -table. Pixlfi*. YS''JVS "JVS - sizeof ( Pixl6 ) ) : / • '»28k cable •/ 
NewPoincer i cr r . RCBError* . YS* r JVS*UVS w aixeof (RGBErrcx) > ■ 

!cr ( i=0: i<2 : X** » 
icr (yr-YS/2;y<YS/2;y**) 
fcr iu*-UVS/2;u<UVS/2;u**J 
:cr (V5-UVS/2;v<CJVS/2:v»*) ( 

RCBColor src. dst; 

long index; 

index* <y<<10) I < <u40xlF> <<S) Uv&OxlF); 

r m 32768L * ((y«10l ♦ (106L*u) <<li; 

g 8 32768L * ( (y«10) • <731L*u) - (352L«v) «1); 

b s 22768L • ( <y<<10> ♦ U915L'v) <<1); 

if (i>0) ( 

r-serr 1 32 7 68* index I . red; 
g-eerx (32 768* index) .green; 
b-«exr (32768* index) .blue; 



9rc.xed»r<C?0:r>65«34?65534 2r; 
src .creen»g<0?0:g>6 5534?6 5534:g; 
src. blue«b<0?0:b>65534?6 5534 :b: 

dat.reda arc . rediOxTBOO; 
dsc. greens src. gx««nACxF800: 
dst. blue* sxc.bluetOxFBOO; 



(•table) (3276B* index] .pel I i J » (det .xed»l> I (dst .gxeen>>6) I (dec. 

err(32768*index] .redsdst . red-src . red; 

err (32768* index] .oreen»dat .ore«n- src .green; 

err (327 68* index] .bluerdst .blue-arc .blue; 

) 

rispceePtr ( (Ptr)exr); 
return inoExr ) ; 



Boolean 



GreyClut (CTabHaxidle clut) 



Boolean resultstrue; 
int i. size; 



siie«rcluc)->ctSize; 
for(xaO;i<»sxxe 6& xesult.-x*-*) < 



int r,g.b; 



r« cclut)->ctTable(i] .rgb.red; 
gm cclut)->ctTable(i1. xgb. green; 
b* ( »clut ) - >c tTable ( x 3 . xgb . blue ; 



result* <x=*g *A gs.b); 



cuocTiTinr cucrr /Din P ?c\ 
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>:urr. result; 
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• 

• Written try: Adrian Levis 

• • • • • • 

/ • 

Bits3.h: fast bit road/write definitions 



buf.use define static variables 
buf_winit initialise vers for write 
buf_rimt initialise vers fcr read 
buf.set sec current bit 
kut_get get current bit 
buf.winc increment write buffer 
buf^rmc increment read buffer 
tuf.size fullness of buffer in bytes 
buf. flush flush buffer 

User defined macro/ function twf.over must be defined in case of buffer overMa 

• » 

typedef struct ( 

unsigned long *cuf; 
union ( 

unsigned long mask; 

long bno; 
) index; 

unsigned long *ptr. data, size; 
) Buffer. *Buf; 



*define buf.winit ( but ) \ 

buf ->index.mas**0x80000000; \ 
buf->ptr*4fcuf->buf [OJ ; \ 
buf->data»0; 

^define buf_rinit < buf ) \ 
buf -> index . bno*0; \ 
buf ->ptrs*buf ->buf 10) ; 

•define buf_set(buf) \ 

buf->data is buf -> index. mask; 

■define but_get(buf) \ 

Ois ibuf->data t ! l<<buf->index.bno) I 

■define bu f. wine (buf ) \ 

if (buf->index.maskssl) ( \ 
•bux->ptrsbuf->daca; \ 
buf-xlata«0; \ 

buf -> index. mask»0x80000000 ; \ 
buf->ptr**; \ 
) else buf -> index. mask »* 1; 

•define buf.rinc I buf ) \ 

ix ( - - < buf - > index . bno ) <0 ) ( \ 
buf ->datas'buf->ptr^; \ 
buf -> index. bnoOl; V 

); 



/• buf.siie only valid after buf. flush 
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•deiir.e bu f.sixtibuf J \ 

tur.sic-ned .char V but ->pcr- (unsigned char ■ )fcbvf->buf [0! 

■define buf _f lush i but ) \ 

it ituf->index. mask! »0x80000000) { \ 
bu c - >dac a l =buf - > index, ma sic- 1; \ 
•but ->ptr=bu: ->data; \ 
buf->pcr**: \ 

) 
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© Ccpyngr.r 1 993 KLICS Limited 
All rights reserved. 

Written cy: Adrian Lewis 



t 


630CO Bjt buffer code <8ics2.h) 




• 
» 


Macros : 






• 


buf _winir. 


tptr . fcdata . imask, &buf 






buf_rimt 


&pcr. &bno. tbuf 




• 


buf.set 


& data . Lmask 




• 


buf_gec 


idata. ibno 






buf _vjnc 


iptr . idata, Lmask 




• 


bu t _r inc 


&pt r . Ldac a , t index 




■ 


buf If lush 


iptr , idaca. tmask 






macro 






• 


buf_«inic 


*ptr . fcdata. imask, tbuf 






move. 1 


•$80000000. &mask 


; masks 100 . . 




move * 1 




; pcrstAif 


• 


clr.l 


tdata 


; daca^O 




endnt 








macro 






• 




Antr L hfifi L Hu £ 






clr.b 


tbno 


bno«0 


• 


move . 1' 


kbuf . Aptr 


; per* buf 




endm 








macro 






• 


buf. sec 


idata. tmask 




• 


cr .1 


I mask, idata 


; data !• mask 




endir. 








macro 








buf_get 


idata.Uao 






subq.b 


U.abno 




• 


btsc 


•bno.&data 






eodm 








macro 






• 


buf .wine 


•pcr,4data, imask 






lsr.1 


#1.4mask 


; mask>>»l 




bne.s 


fcont 


; if non-xero continue 




move. I 


tdeca. <4per)* 


; •pcr»»»daca 




clr.l 


tdaca 


? datasO 




move . 1 


*S?C00POC0. tmas*: 


; ma sir*! 01. . '. 
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endm 



nacxo 






ipcr.idata.&bno 


• 

cmpi.b 


416. ibno 


bge.s 


©cent 


swap 


(data 


move . w 


(tptr)*.idata 


add.b 


•16, &bnc 


Gcont 
• 




endm 





macro . 

buf_ flush iptr.idaca.unaafc 

CTTp< X *$80000000 » tmask 

beq.a Scont 

move.i idata.uptrl* 



datas^pcr** 
bno*«i6 



mask-8000000? 

if buffer empty continue 

•ptr**»data 



endm 



WO 94/23385 



PCT/GB94/00677 



- 778 - 



Engineering :Ki:csCcc!e:CcrrpPict:BdCkw3rc.c 



• © Ccpyncr.: 1??3 KLICS Limited 
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• >.'r:tc«n by : Adrian Levis 



Extra fast Bac*vard\convoiver 

New wavelet coeffs : 3 51 1. 1 21, 1 1 

Optimized for speed: 
difn • False 
sreydst octave == 0 



•def ir.e BwdSO laddrO.dAG.dAH.dBHi \ 
vs- (short vaddxO; \ 
dAC* -v; \ 
dAHs v; \ 
dBHs V<<1; \ 

• define BwdSl i addrl . addrO . dAC. dAH. dBH) \ 
vs« tshcrt addrl; \ 

dBH* a v>>1; \ 
dAC*« v*ivs»v<<1); \ 
dAH-e v*(vs<«el) : \ 
•(short • )addrO*dBH>>l; 

•define 6wd2iaddx2.dAC.dAH.dBG.dBH) \ 
va- (short *)addr2; \ 
dBC- -vj \ 
dBH« v; \ 

OAM*8 v*ivssv<<1); \ 
dAG*« v* \ vs<<»l > ; 

•define Bwd3 ( addr 3 . addr2 . addrl . dAC. dAH.dBC.dBH> \ 
v*» (short *)addx3; \ 
dAH*« v; \ 
dAC*« v; \ 

dBG* * v«(vssv<<1): \ 
dBH-« v ! vs<<sl ) ; \ 
•ishort • )addrXdAK-l>»2; \ 
•ishort • )addr2« idAG»l)>>2; 

•define BwdO ( addrO . dAC . dAH . dBC? , d£K ) \ 
va* (short •)addrO; \ 
dAGs -v? \ 
dAHs v; \ 

d£H*« v#<vs»v«l); \ 
dBC** v*(vs<<»1); 

•define Bwdl<eddrl.addx0.addrJ,dAG.OH,dBG.dBH) \ 
v.* (short •) addrl; \ 
dBH*« v; \ 
dBG*« v; \ 

dAG*« v*(va»v««l); \ 
dAH-* v*(va««»l); \ 
•(short • )addr3»<dBH*l)»2; \ 
•(short •)addrO»(dBG*l)>>2; 

•define SvdEr '2ttz2. i^C . ±\H . iBH : * 
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ve*( short # iaddr2; \ 
dBHs vssv<<i; \ 

dAH* s v.{v5sv«l) ; \ 
dAC*« v ( vs<<«1 J ; 

•define Bvd£3 > addr3 . addr2. addrl.dAC.cAH.dBH) \ 
short ';addr3; \ 

dAH*» v; 
dAG*= v; \ 

dBH-s v* ( VS=V«1) ; \ 

dBH - » v* i vs<<»1 ) ; \ 

•(short * >addrl»(dAH*l>>>2; \ 

•t short • )addr2s(dAG*l)»2; \ 

•(short • >addr3edBH>>l; 

•define Bvd (base. end. inc) \ 
addrOabase; \ 
addr3=addr0- ( inc>>2) ; \ 
addr2»addr3-(inc>>2); \ 
addrl=addr2-linc>>2); \ 
BwdSCM addr 0. dAG. dAH. d£H ) ; \ 
addrl**inc; \ 

BwdSi {addrl. addrO. dAG. dAH. dBH); \ 

addr2*»inc? \ 

while ( addr 2 < end) f \ 

Ewd2 (addx2.dAG.dAH.dBG.d3H) ; \ 

addr3*-inc* \ 

Bwd3(addr3.addr2. addrl, dAG. dAH. dBG. dBH); \ 
addxO*»inc; \ 

BwdO (addxO.dAC.dAH.dBG.dBH) ; \ 
addxl*ainc; \ 

Bwdl (addxl.addrO.addr3.dAG.dAH.dBG.dBH) ; \ 
addr2*«inc; \ 

) \ 

BwdE2(addr2,dAC.dAH.dBH) ; \ 
addr 3*= inc; N 

BwdX3 ( addr 3 , addr 2 . addrl , dAG, dAH, dBH) ; 

•define BwdS0r2 < addr 0. dAG, dAH. dBH) \ 
v» # (snort MaddrO; \ 
dAG* 0; \ 
dAH« vr \ 
dBHs v; \ 

•define EwdSlri ( addrl , addxO . dAG. dAH. dBH) \ 
•/«• (short •) addrl; \ 
dBH*» v>>2; \ 
dAG*« v; \ 
dAH-« v«l: \ 
•(short •jaddrOsdBH; 

•define Bwd2r2 (addr2.dAC.dAN.dBG.dBH) \ 
vb* (short -)addr2; \ 
dBG- 0; \ 
dBHs v; \ 
dAH*. v; \ 
dAG* a v«l; 

• define Bwd3r2 ( addr 3. addr 2. addrl, dAG, dAH. dBC. dBH) \ 
vs*< short *)addr3; \ 
dAH*- 0; \ 
dAG*» v; \ 
dBG*» v: x 



si irctiti nr swppt mm p 
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CiBH-r V<<1; \ 

• sr.cr: • ; addrl *dAH>>l. . 

• shcr: * i addr2»dAG>>l ; 

•define Bvd0r2 (addrO . d*C . dAh. clBC. dBH) \ 
v*-?snorc 'iaddrO; \ 
dAC C; \ 
dAHs v: \ 
wBH*s v: \ 

dBG-* V<<1; 

•define Bvdlr2 (addrl . addrO. addr3 . dAG.dAH. dSO .dBH) \ 
vs» (short m addrl; \ 
dBH*» 0: \ 
dBG-s v; \ 
dAG*s v; \ 
dAH-s v«l; \ 
•(short • i addr3»dBH>>l; \ 
♦I short •)addrO=dBC»l; 

f define BwdE2r2 (addr 2 , dAG, dAH.dBH) \ 
vsMshcrt »iaddr2; \ 
dfiHe v: \ 
dAH*s v: \ 
OAG* a V<<1; 

•define Bvd£3r2 l addr 3. addr 2. addrl. dAG. dAH.dBH) \ 
v»*( short *iaddr3; \- 
dAH*« 0; \ 
dAG* a v; \ 
dBH-» v; \ 
dBH- » v«l; \ 
•( short ■ >addrl*dAH»l; \ 
•f short • )addr2sdAG>>l; \ 
* (short •)addr3»dBH; 

'define Bwdr2 I base . end. inc ) \ 
addrOsbaae; \ 
addr3=addr0- ( inc>>2) ; \ 
addr2*addr3- ( inc»2) ; \ 
addrlsaddr2- ( inc>>2) ; \ 
BwdS0r2(addr0.dAC. dAH.dBH); \ 
addrl**inc: \ 

EwdSlz2 (addrl. addrO. dAG. dAH.dBH); \ 

addr2**inc; \ 

while iaddr2<endl ( \ 

Bwd2r2taddr2.dAG.dAH.dBG.dBH); \ 

addr3*«inc; \ 

B wd3 r 2 ( eddr 3 . addr 2 . addrl. dAG. dAH , dBG , dBH ) ; \ 
addrO*«inc; \ 

Bwd0r2 (addrO.dAG.dAH.dBG.dBH); \ 
addrl«sinc; \ 

Bwdlx2 (addrl. addr 0, addz3 . dAG.dAH. dBC. dBH) ; \ 
addr2*»inc: \ 

) \ 

BwdE2z2taddr2.dAG.dAH.dBH)? \ 
addr3-»inc; \ 

Bwd£3r2 i addr 3 . addr 2 . addrl .dAG. dAH. dBH ) ; 

'define BwdS0r3 t add rO. dAG. dAH.dBH) \ 
va* (short *)addrO; \ 
dAG« 0; \ 
dAHa 0: * 
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dSH= v»l: \ 

•define 5vdSlr3 I addrl . addrO. d*C. dAH. dBH ) \ 
■/-•i short •> addrl; \ 
dSH*s v>>>; \ 
dAG** v; • 
dAH-* v; \ 

•{short # )addrO=d£H<<l; 

•defme B wd2 r 3 ( addr 2 . dAG * dAH . d£G . dBH ) \ 
vs» (short Maddr2; \ 
dBG* 0; \ 
dBH* 0: V 
dAH* s v; \ 
dAG* « v; 

•define Bvd3r3 i addr 3 . addr 2 . addr 1 . dAG . dAH , dBG , dBH J \ 
(short Maddr3; \ 
dAH+* 0; \ 
dAG** 0: \ 
dBG** v: \ 
dBH-s v; \ 

•(short • ) addr 1= dAH; \ 
M short *] addr 2 -dAG; 

•define Bwd0r3 (addrCdAG.dAH.dBG. dBH) \ 
v«« (short -JeddrO; \ 
dAG. 0: \ 
dAH* 0; \ 
CBH** v; \ 
dBG** v; 

•define Ewdlr 3 ( addx 1 . addrO , addr 3 . dAG. dAH. dBG. dBH) \ 
v*» (short •) addrl; \ 
dBH*. 0; \ 
dBG*a 0; \ 
dAG** v; \ 
dAH— v; \ 

•(short ">addr3*dBH; \ 
•(short *)addr0*dBG: 

•define BwdT2r3 ( addr 2 . dAC. dAH. dBH I \ 
vs» (short -iaddx2; \ 
dBHs v»l; \ 
dAH** v; \ 
dAG** v; 

•idefine Ewd£3r3 ( addr 3 , addr 2 , addr I , dAG , dAH, dBH) \ 
v*» (short *)addr3; \ 
dAH** 0; \ 
dAG** 0; \ 
dBH-* v; \ 
dBH-* vj \ 

•(short Maddrl-dAH? \ 
•(short -)addr2»dAOi \ 
•(short •)addr3»dBH«l; 

tdefine Bvdr3 (baae, end. inc) \ 
addr0»basa; S 

addr3*addrO-(inc»2>; \ 
addx2*addr3- ( inc>>2) ; \ 
addrl»addr2-(inc»2); \ 
BwdS0r3 (addrO, dAG. dAH. dBH) ; \ 
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addrl**ir.c; > 

5wdSlr3 (addrl.addxO.dAC.dAH.dBHj ; » 

addr2- = ir.c; \ 

while iaddr2<end) { > 

Swd2 1 3 ( addr 2 . dAG . dAH . dBG . dBH ) ; * 

addr3-»:nc: 

Evc3 r 3 f addr3 . addr2 . addr 1 . dAG. dAH . d3G. dBH ) ; \ 
addxO*=inc; \ 

BwdOr3 UddrO.dAG.dAH.dBG.dBH) ; \ 
addrl*«inc: \ 

Bwdlr3 laddrl.addrO.addr3.dAG.dAH.dBC.dBH); \ 
addr2*»inc; \ 

) \ 

BwdE2r3<addr2.dAC.dAH.dBH>; \ 
addr 3* sine: \ 

Bwd£2r3 (addr3.addr2,addrl,dAC.dAH.dBH) ; 



extern void F ASTBACXWARD I char -data, long incl. long loop!, long inc2. char -end2) 
extern void HAARBACKWAW)<char -data, long inel. long loop!, long mc2. long loop2) 
extern void HAAKTOPBWD ('char •deta.long height, long width); 
/• extern void HAAJOCTOP3WD<char •data.long area);*/ 

void FasterBackward(char -data, long incl. long endX. long inc2. char 'end2) 

1 register short v. vs. v3. dAG. dAH, dBG. dBH. inc; 
register char 'addrO. -addrl. •addr2. *addr3, -end; 
char -base; 

inc=incl: 

tor ibase*data;base<end2;base*«inc2) l 
end»baae*«ndl; 
Bwdfbase. end. inc); 

) 

) 

extern void TOPBWD(char -data, char -dst. long sixe_l. long sixe.O); 

void TestTcpBacfcvard < short •date.int sixe(2).int cct_src) 

* int cct. area«sixe(0]*si2e(l)«l; 
short vidth=sixe(ON<l; 

char 'ccp.ar«a*«char 'Xiata. • lef t.width* (char 'Jdata: 
tor ioct«oc;_src-l;oct>0;oct-- ) < 

long n^:.;;:^ /• »i — row t 

FASTBACKWAM((char •) data. rince. area- <rinc«<l) . 
FASTBACKWAIUN I char • ) data . cinc« . width- < c inc«l ) [ . r inc . t op > . 

/. FasterBacJcvardHchar Mdata.si2e[0)<<3.area- (sixe{0]<<2) .2. left) i 
FasterBackvardHchar Ndata.B.width^.sixelO^ljtop);*/ 
TOFBWDM char Mdata.lchar • Jdata. nxelO) . aixef U ) . 

void Test»ackvard(data.sixe,oct.src) 

short 'data* 

int sixel2). oct_src; 

int oct. area«8ixe|0)»si2e(l)«l; 



short width»sixe(0)«l: , M . ti . 
char •top s area*(cher •Jdata. • lef t.widr.h* char )data. 
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icz (ccr sect.src * 1 ;cct>»0; ccc- - J { 

icr.g cincs2<<ccc. Cinc4=cinc<<2. 

r ancs size ( 0] <<cc: *1. rinc4srinc<<2 : /• col and rov increments in c 

• -jsterSacicvardt (char •) data, rinc* . area- (rinc<<l) .cine, left) ; 
rascerracJcvardi :cnar • i cac a. cinc4 . width- <cinc<<2) . rinc . cop) ; 

; 

i 

void Bac)cvard3311 (data. size. oct_src) 

short 'data: 

int size(2J. cct.src; 

{ 

int oct. areassi2e(0)»size(l)<<l; 

short vidth=size(0]<<l; 

char •top»area-»<char *)data. • lef cavidth* ( char »)daca; 

t or < oct soct_src- 1 : oct >0 ; oct - - ) { 

long cinc=2<<oct. cinc4=cinc<<2. 

rinc=size [0]<«oct*l, rinc4srinc<<2; /• col and row increments in t 

EACX3511 ( (char • > data, rinc4 .area- irinc«l) . cine, left) : 
BACK351K (char • > data, cinc4, width- <cinc<<i) .nnc.tcp) ; 

) 

BAOOSllVf (char •) data, size {0J«3. arta- < size [0)«2) .4. left) ; 
BACX3511HI (char • )deta.8.vidth-4,aize[0)«l. top) ; 
/• TOPBWDHchar •>data,(char 'idata, sized] . sixefO] ) ; •/ 

) 
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680X0 3511 Backward code 



Cotsris 
become 



11 19 5 3 
3 5 11 





macro 






• 


BwdStartO 


fcdddrO . 4dAG. 4dAH. 4dBH 




move . w 


UaddrO) . 4dAH 


; dAHsM short 




move . w 


idAH.idAG 


; dXG«v 




neg . w 


4dAG 


; dAGe -dAG 




move . v 


4dAH. 4d£H 


; dBHav 


• 


acd.w 


id£H, tdBH 


; d£H«v<<! 




" endm 








macro 






• 


BwdStartl 


4addrl , 4addr0 . 4dAC, 4dAH. 4dBH 




move .w 


liaddrl) .dO 


; vm*{ shore •) 




move . w 


dO.di 


: vs«v 




asr.w 


• l.dl 


; vssv>>l 




add.w 


dl. tdBH 


; dBH»« v>>1 




add.w 


d0.4dAG 


; dAG«»v 




sub.w 


dO,4dAH 


; dAH-»V 




add.w 


dO.dO 


; v<<«l 




add.w 


dO.idAG 


; dAC--2v 




add.w 


dO.dO 


; V<<sl 




sub.w 


dC,4dAH 


; dAH-«4V 




asr.w 


•l.fcdSH 


; d*H>>»i 




move . w 


4dBH . I4addx0> 


; M short 'lade 



endm 



macro 

Bwd£ven 4addx2. 4dAG,4dAH. 4dfiG , fcdBH 



move. w 


(4addx2) ,d0 


; v»» (short *)addr2 


move. w 


dO.&dBH 


; dBK.v 


move . w 


d0.4dBC 


; dBGsV 


neg. w 


4dBG 


- dBG«-v 


add.w 


dO.tdAH 


■ dAH*«v 


add.w 


dO,4dAG 


dAG*«V 


add.w 


dO,dO 


2v 


add.w 


dO,&dAM 


dAH+>v 


add.w 


dO.dO 


2v 


add.w 


d0.4dAG 


dAH-.V 


endm 






nacre 
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5wdOdd 


taddr3 . taddr2 . taddxl . tdAG. tdAH, tdBG. tcBK 


move . * 


l O OUU1 Jit *m V 


; vs . snore i aoorj 


add. v 


dO. tdAH 


; dAH**v 


add . w 


dO . tdAC 


: dAG**v 


add. w 


dC.tdBG 


; dBC*sv 


sub. w 


dO. tdBH 


. CBH-rv 


add. v 


dO.dO 


; 2v 


add. v 


dO , tdBG 


; dBC**v 


add. v 


dO.dO 


; 4v 


sub. w 


dO.tdSH 


; dBH-«4v 


asr.w 


•2.40AH 


; dAH>>s2 


move . v 


4dAH, (taddri) 


; • (short •)addxl=dAH 


asr .w 


#2. tdAG 


; d\G»=2 


move .v 


i<UC, (taddr2) 


; '(short •)addx2»dAC 


endm 







macro 






Ewd*iid2 


taddr2 . idAG, 4dAH. tdOH 


move . w 


(taddr2) ,d0 


; vs* (short *)addr2 


add. v 


dO.tdAH 


1 dAH*«v 


add. v 


d0.4dAG 


; dAG*«v 


add.w 


dO.dO 


; 2v 


move.v 


d0.4d2H 


; dBH»2v 


add.w 


d0.4dAH 


; dAH*«2v 


add.w 


dO.dO 


; 4v 


add.w 


dO,4<UC 


; dAC--4v 


endm 







macro 








BwdEnd3 


4addx3 , taddr2 , 4addrl . tdAG , £dAH . 4dBH " 


move. w 


U*ddr3).d0 




v» # (short '• )addr3 


add.w 


dO,4dAH 




dAiUov 


add.w 


dO.idAG 


» 


dAG*«v 


lsl.w 


*3,d0 




8v 


sub.v 


dO.tdBH 




dBH-*8v 


asr.w 


•2. tdAH 




dAH»«2 


move, v 


tdAH, (taddri) 




•(short • jaddrlrdAH 


asr .v 


#2.4dAG 




dkG>>*2 


move . w 


tdAG, (4addr2) 




•(short • ) addr2^dAG 


asr . w 


t 1 • tdBH 


• 


dfiM»sl 


move.w 


idBH. (taddr3) 




•(short # )addr3=dBH 


endm' 









macro 








Bwd 


these, tend, 4inc 






moves . 1 


these, aO 




addrOsbasc 


move. 1 


tinc.dO 


» 


dO sine 


asr.l 


• 2,d0 . 


* 


d0»inc»2 


moves • 1 


aO.aJ 




addx3»addr0 


suba.l 


d0,a3 


» 


addr3-»(inc»2) 


movee.l 


a3.*2 


» 


addr2»addr3 


subs. a 


d0.*2 




addr2-»(inc>>2) 


movea. 1 


•2.al 




addrl»addr2 



ciipCTmnr *wppt mm r ?fn 
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suta . 1 


00 . a 1 


a dor 1 * s ( i nc > > 2 ) 


EwdSt artC 


aO.d4.dS, d 1 


: swdScarcO idddxC . dAC. dAH. d£H) 


3dda . 1 


4 inc. a 1 


; addri*sinc 


BwdStart 1 


al.a0,d4.d5,d7 


: 5wdSc&rcl(dddr:.addx0.dAC.dAH.d£H} 


adda . 1 


& inc . a 2 


a ririr ? ♦ r i nc 




a2.d4.d5.d6.d7 


• BwdEven<addr2.dAG.dAH.dBG.dBH) 


adda . 1 


4 inc . a j 


addr3*cinc 


SwdOdd 


a j . al . a 1 . d4 , d5 , 06 . d7 


BwdOdd ( addr 3 . addx2 . addr 1 . dAG . dAH . dBC 


adda.l 


& inc . aO 


addrO* »inc 


BwdEven 


aC.d6. d7.d4.d5 


BwdEven ( addrO . dBG . dBH . dAG . dAH ) 


adda.l 


4 inc . al 


addrl*sinc 


BwdOdd 


al.a0.a3.d6.d7.d4.d5 


BwdOdd ( addr 1 . addrO . addr 3 . dBG . dBH . dAG 


adda.l 


4inc.a2 


addr2*3lnc 


crnpa . 1 


a2 . 4end , 


addr 2 < end 


bcc.s 


8 do 


while 


Bwd£nd2 


a2.d4.d5.d7 


Bwd£nd2 i addr 2 . dAG , dAH . dBH ) 


adda.l 


4inc,o3 


addr3*»inc 


BwdEndJ 


a3.32,dl.d4,d5.d7 


Bwd£nd3 ( addr 3 . addr 2 , addr 1 . dAG . dAH . dB 


endm 







Bark3 


511 FUNC 


EXPORT 






?S 


RECORD 


8 






daca 


DS.L 


1 






inci 


DS.L 


1 






endl 


DS.L 


1 






inc 2 


DS.L 


1 






end2 


DS.L 


1 






• 


END* 










linX 


a6. #0 




no local variables 




movem. 1 


d4-d7/a3-a5,-<a7) 




store registers 




move. 1 


PS.incl(a6),d3 


* 


incsincl 




move* . 1 


PS. data <a6) ,a$ 


i 


baacsdata 


9 do 


move* . 1 . 


35.34 


i 


end»base *" 




adda.l 


PS. endl (35). a4 




end endl 




Bwd 


d5.34.d3 


» 


Bwd(baae.end. inc) 




adda. 1 


PS . inc2 (36) .a5 


i 


baae*»inc2 




cmpa. 1 


PS. end2 (36) .85 




end2*base 


• 


blew 


edo 


* 


tor 




movem. : 


Ia7)*.d4-d7/a3-a5 . 




restore registers 




unik 


36 




remove locals 


• 


zzs 






return 




ENDFUNC 










macro 










BvdStartVO 


iaddrO . 4dAC. 4 dAH. 4dBH 







move.l (4addrO).4dAM ; dAH.Mshort •)3ddrO 

move.l 4 dAH. 4 dAG ; dAG-v 

neg.l fcdAC ; dAG* -dAG 

move.l 4 dAH. 4 dBH ; dBH.v 

ddd.l 4 dBH, 4 dBH ; dfiH*v«l 



endn 



macro 

BvdStartVl t addxl , tsddrO . 4dAC . 4 dAH. 4 dBH 



ciiPCTiTinr swpft mm f ok\ 
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move . : 


Uaddr.l i . dO 


; •/=• (shore • )addrl 


move . 1 


dO.dZ 


. '/SSV 


asr . 1 


• l.dl 


; VSsV>>1 


acc. i 


HI JLHAH 

Ql i OUCn 


t I * ' n •* 9 ^ * m 


add. 1 


dO.idAC 


: dAG**v 


sub. 1 


dO. &dAK 


; dAH-=v 


add.l 


dO.dO 


; V<<«1 


add. 1 


dO.&dAG 


; dAG*=2v 


add.l 


dO.dO 


; V<<»1 


sub. 1 


dO.idAH 


; <UH-*4V 


asr. 1 


#1, tdBH 


; dBM»«l 


add.w 


idEH.idBH 


; shift word back 


asr.w 


•l.idBH 


; QBH»sX 


move. 1 


&dBK. i&addrO) 


; • ( shore * ) addrOsdBH 


endm 






macro 






BwdEvenV 


&addx2.4dAC.i 



move. 1 

move. i 

move . 1 

ne$. 1 

add.l 

add.l 

add.l 

add.l 

add.l 

add.l 

endm 



(&addr2) 

dO.&dBH 

dO,&dBG 

LdBG 

dO.&dAH 

dO.tdAG 

dO.dO 

dO'.&dAH 

dO.dO 

dO.&dAC 



dO 



ve» (short 

dfiHsv 

dBG»v 

dBCa-v 

dA«*»v 

dAC—v 

2v 

dAH*«v 
2v 

dAM*»v 



• )addr2 



macro 
BwdOddV 

move . 1 

add.l 
add.l 
add.l 
sub. 1 
add. 1 
add. 1 
add.l 
sub. 1 

asr. 1 

lsl.w 

asr.w 

move.l 

asr.l 

lsl.w 

asr.w 

move.l 

•nda 



4addr3 . &addr2 . iaddrl . 4dAG, KiAH. 4dBG._&dBH 
<4addr3).d0 ; v« # (short •laddrS 



dO . tdAH 

dO , tdAG 

dO.idBG 

dD.4dBH 

dO.dO 

dO.idBC 

dO.dO 

dO.&dBH 

#2.4dAH 
*2,4dAH 
«2,4dAH 
tdAH. Uaddrl) 
»2,fcdAC 
#2.4dAG 
#2.4dAC 
4dAG. (4addr2> 



; dAH*«V 

; dAG*-V 

; dBG*»V 

; dEH-«V 

; 2v 

; dBG*«v 

; 4V 

; dBH-»4v 

; dXH»«2 

; shift word back 

; dAH»«2 

; -(short Maddrl»dXH 

; dAG>>«2 

; shift word back 

; dXG»«2 

; '(shore ')addr2=dAG 



macro 
Bwd£ndV2 

m?ve 1 



£ addr 2 , 4dAC , 4dAK . 4d8H 

(iiddr3>.d0 : '.shcrt -)addr2 



ci mrrm nx cucrr /Din P Offl 
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3CC . 1 

adc. : 

add. : 
rr.ov€ . 1 
add.; 

adc. l 

add. 1 



dO. tdAH 

dO.tdAC 

dO.dO 

dO.tdBH 

dO. tdAK 

dO.dO 

dO. tdAG 



dAH*=v 
dAC*»v 
2v 

dBH*2v 

dAH*»2v 

4v 

dAGr=4v 



endm 



9 do 



TOCZC 

BwdEndV3 

move . 1 

add.l 

add. 1 

lsl.l 

sub.l 

asr . 1 

lsl.w 

asr .w 

move . 1 

asr.l 

lsl.w 

ssr.w 

move. 1 

asr.l 

lsl.w 

asr.w 

add.l 

move. 1 

endm 



taddr 3 . &addr2 , taddrl . tdAG . tdAH , idBH 



<taddr3) . dO 

dO.tdAH 

dO. tdAG 

i3.d0 

dO.tdBH 

•2. tdAH 

#2. tdAH 

•2, tdAH 

tdAH. (taddrl) 

#2. tdAG 

#2.t<iAG 

#2,tdAC 

tdAG. (taddx2) 

•1. tdflH* 

M.tdBH 

• 1 , td£H 

SdBH , tdfiH 

td£H . (taddr3> 



macro 
BwdV 

moves . 1 

move . 1 

asr.l 

moves . 1 

suDa. 1 

moves. 1 

subs . 1 

moves . i 

subs . I 

BwdStarcVO 

adds . 1 

BwdStartVl 

adda.l 

BwdEvenV 

adds.l 

BwdOddV 

adds.l 

BwdEvenV 

adds.l 

BwdOddV 

adds.l 

cmps.l 

bgz . s 

Bwd£ndV2 

sdii.l 



vs'i short *>addr3 

dAG*»v 
8v 

dBH-=ev 
dAH>»2 

shift word back 
dAH>>»2 

•(shore 'laddrlsdAH 
dAG»»2 

shift word back 
dAG>>«2 

• I short * I addr2»dAG 
d8H»»i 

abaft word bsck 

dAH>>»2 

dBH«»l 

•(short •)sddr3*dBH 



tbase. tend. tine 

tbas«.sO 

& inc . dO 

*2.d0 

a0.a3 

d0.s3 

a3.a2 

dO. s2 

a2.sl 

dO.sl 

a0.d4.d5.d7 
Sine, si 

al.*0.d4.d3.d? 
Sine, s2 

a2.d4.d3.d6.d7 
tinc,a3 

a3.*2.al.d4.d5,d6,d7 
tinc.aO 

a0.d«.d7.d4.d3 
tine, si 

al.aO.a3.d6.d7.d4.dS 

tlnc.si 

s2. t«nd 

Qdo 

a2.d4.d3.d7 



addr0»bs8« 

dOsinc 

d0«inc>>2 

addx3saddr0 

addx3-» ( inc>>2) 

sddr2«addr3. 

addr2-* ( inc>>2) 

addr 1» addr 2 

addrl*« ( ine>*2) 

BwdStartO(sddrO.dAG.dAH.dBH) 

addxl*»inc 

BwdSt art 1 ( sddr 1 . addr 0 . dAG . dAH , dBH ) 
addr2+«inc 

BwdEven j sddr 2 . dAG , dAH • dBG . dBH ) 

BvdOdd I addr 3 . addr2 . sddrl .dAG. dAH, dBG 
addrO**inc 

BwdEven i addrO . dBG, dBH, dAG, dAH) 
addxl* ■ inc 

BwdOdd ( sddr 1 . addr 0 . sddr3 . dBG . dBH . dAG 

addr 2* »inc 

addx2<end 

whils 

Bwd£nd2 ( addr2 . dAG . dAH. dBH) 
sddr3-«ir.c 
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• 


Evd£ndV3 


a3.a2.al.d4.d5.d7 


; EwoEr.C3 i acdr3 . adcr 




endm 






Back3 311V FUKC 


EXPORT 




?£ 


FXCCRC 


S 




data 


DS.L 


1 




incl 


DS.L 


1 




endi 


DS.L 






inc2 


DS.L 


1 




end2 


DS.L 


1 




• 


ENDR 








link 


a6, «0 


; no local variables 


• 


mo vem. 1 


d4-d7/a3-a3.-<a7l 


; score registers 




move . 1 


PS.incl<a6) ,d3 


; incsincl 




movea . 1 


PS. data U6) ,a5 


; baaesdata 




movea. 1 


a5,a4 


; ends base 




adda.l 


PS.endl (a6) ,a4 


; end*=endl 




BwdV 


a5,a4,d3 


; Bwdlbase, end. inc) 




adda.l 


PS.inc2(a*),a5 


; base*»inc2 




cmpa. 1 


PS.end2(a6).aS 


; end2 > base 




blew 


9 do 


; for 




movea. 1 


<a7)*,d4-d7/a3-a5 


; rescore registers 




unlk 


a6 


; remove locals 




rts 




; recum 



DJDFUNC 


macro 






BwdStartH 


iaddrR,*A,*C 




move. 1 


UaddrR)*, fcA 


s 


move. 1 


tA.dO 


; 


move. 1 


4A.&C 


i 


add.w 


*A,dO 


$ 


add.w 


do.ax 


; 


add.w 


&A.dO 


# 


swap 


60, kX 




sub. 1 




endre 







IHIG-Mlong *)addxJl 

A»1H1G, dO.lHlC 

AftlHlC. dO.lHlC. C=1H1C 

A»1H1G. dO»lH2G, CslHlG 

A.1H3C, dO*lH20, CslHlG 

A=1H3C. dO«lH5C. C=1H1C 

A-3GH1. dO«lH5C. C»1H1G 

A»AAAA* dO.lHSG. C*1H1G 



macro 
EwdCycleH 

move. 1 

move. 1 

add.l 

move. 1 

add.l 

add.l 

mov*.l 

move.w 

move.w 

move.w 

move.w 

swap 

swap 



iaddrR. iaddnf.4A.4B.aC 



UaddrR) 
&B.dO 
dO.dO 
dO.di 

aB.dO 

dO.dl 
fcB.d2 

dl.d2 

*B,dl 

dO.fiB 

dl.dO 

IB 

dO 



>,&B 



1H1CM 
B.1H1G. 
BftlHlG. 
B-1H1G. 
BslHlG. 
BslHlG. 
B-1H1C, 
B.1H1C. 
B-1H1G, 
B»1H3G, 
B-1H30, 
BOC1H, 
B.3G1H, 



long •)addrR 
dO.lHlC 
dO»2H2G 

dO»2H2G, dl»2H2G 
dO»3H3fc, dl»2H2G 
dO»3H3G. dl=5H5G 

dO»3K3G. dl»3H3G. d2«lHlC 

d0.3H3G, dl«5H5G, d2»lH5C 

dO»3H3C. dl»5H!G, d2»lH3C 

dO«3H3G. di»5HlC. d2»l«3G 

dOOHlG. dl*5HlG, CZslHSG 

dOOHIC, dl«5HlG. d2.1H3C 

d0slC3H. dl*5KlG. d2*lH5G 
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sub. 1 
add.l 
add. 1 



d2.4B 
d0.4A 
dl.tA 



b=3cih-:k5C 

A*-1H3C 



asr . w 
move . w 
&sr . 1 
move . 1 
move . 1 



•2.iA 
4A. iC 
• 2.iA 

iC. (iaddrW) « 
iA. tC 



A0>>=2 

C complete 

Al>>«2 

• f long • ) addrWaDO 
CsAlXX 



endm 



macro 








BwdindH 


L addrR. iaddrW. iA. Uh, &C 




move . 1 


(iaddrft)*.dO 


; iHlGr* j long •) addrR 


move . w 


d0.d2 


; d2»lG 




lsl.w 


92. d2 


; d2*4G 




neg.w 


d2 


r d2=-«C 




swap 


dO 


; dOslCXH 




add.w 


d0.d2 


t d2*-lH 




move . 1 


dO.dl 


; dO.lClH. 


dlslClH 


add.w 


dO.dl 


; dO*lGlH. 


dlslC2H 


add.w 


dl.dO 


; dO=lC3H, 


dl*lG2H 


add.w 


dO.dl 


• dO=lC3H, 


dl*lC5H 


swap 


dl 


• d0.1G3H. 


dlsSHlG 


add.l 


d0.4A 


A*-1C3H 




add.l 


dl.iA 


A-.5H1C 




aar .w 


•2.4A 


Al>>«2 




move .w 


tA.4C 


C complete 


asr . 1 


*2.4A 


A0»«2 


)addxWsC 


move. 1 


&C. (iaddrtt) ♦ 


•(long • 


move .w 




A.D1D2 




move .1 


kX. liaddrltfi* 


•(long • 


laddrW-A 


endm 









macro 
BwdH 

movea. 1 

movea . 1. 

BwdScarcH 

BwdCycleH 

BwdCycleH 

rmpa.l 

bgc.a 

BvdEndH 



&base.4er.d.fcinc 

tease, aO 

aO.al 

aC.d3,d3 

a0.al.d3.d4.d5 

a0.al.d4.d3.d5 

a0. tend 

Ode 

aO.al.d3.d4.d5 



addx*»base 

addr««addrR 

BvdStarc i addrR. A. DO I 

BwdCycle ( addrR. eddrW, A. B, C) 

BvdCycle (addrR. addrw. B. A.C) 

addr2<end 

while 

BwdEnd < addrR . addrW, A . B . DO) 



endm 



BacK3511H FUKC 



EXPORT 



PS 

data 

incl 
endl 
inc2 
end2 



RECORD 

OS. L 

DS.L 

DS.L 

DS.L 

DS.L 

DTOR 

link 



a*, an 



nri lo^eJ v*riabl*a 
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Page : 









move*. 1 


d4-d7/*3-a5. -(a?) 


; store registers 


move . 1 
move a . 1 
rovea . 1 

9UUO • - 

SwdH 

adda. 1 
rmpa . 1 
blew 


PS.incl :a6) , d3 
PS.data(a6) . a5 
a«.a4 

PS endl l afi ) . a4 
a5,a4.d3 
?S.:nc2 U6) ,a5 
FS.endS ia6) ,a5 

edo 


; ir*c=inc: 

; base«data 

; endabase 

; end*=endl 

; Bwdl base. end. inc) 

; base*-inc2 

; end2>base 

; for 


jcvam. 1 

unlk 

res 


(a7)*.d4-d7/a3-a5 
a6 


; restore registers 
; remove lccala 
; return 


rNDFUNC 
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• £> Copyright 1993 KLICS Limited 

• Ail rignts reserved. 

• -written by: Adrian Lewis 

• •••• •••••• 

/ • 

• Full still/video Movies -Lewis Image KlicsEnccdc System utilising KVS properc: 

• ar.a delta-tree coding 

• Recoded and re-rationalised (Stand alone version) 

• include <FixJlath.h> 

• include • -Bits}.*** 

• include • Kites, h- 
•incluce -xlicsHeader .h' 

• include ' Xl ic stneode . h ■ 

■include <Math.h> 

/• if bool true the negate value •/ 

•define negif (bool. valuej { (bool) ?- I value) : (value) ) 

•define abs (value) negir. ivalue<0. value) 

extern void HearForward( ) ; 
extern void Daub4?orward( ) ; 



/• use the bit level file macros (BicsS.h) 
buf.use;*/ 

/• Huffman encode a block •/ 
•define Huf f EncLevi lev. but ) \ 

HuffEncode(lev[0],buf); \ 

HuffEncode(levtl],buf ); \ 

Huf fEncode<lev(2}.buf ); \ 

Huff Encode (lev [3], but ); 

/• fixed length encode block et integers •/ 
■define Int EncLevi lev, lpf.bite.buf ) \ 

IntEncode(levlO].lpf_bits.bux); \ 

lnt£ncode(levUMpf_bics.buf ); \ 

Int£ncodeUev(2) . lpf.bits.buf ) ; \ 

IntEncode(lev(3J , lpf.bits.buf ) : 

/• Define write a zero •/ 
•define TokenO \ 
buf_winc(buf ) ; 

/• Define write a one •/ 
•define Tokenl \ 

buf.set (buf ) ; bux_winc(buf ) ; 

/• write block for dace and update memory •/ 

tdefine DoXf er(addr. pro, lev, d»t. mode, oct.nmode,buf ) \ 

Huf fEncLevUev,bu* ); \ 

PutDete (eddr.prG.dat); \ 

mode (oct ) «oct • » 0 7H-STOP : nmode ; 

rur.c:i?n Name: Cuantis* 



«;i IRCTITI ITF RHFFT (BMF 
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• description: H.261 style quantiser 

• Argument a: new. old - image blocks 

pro. lev - returned values 

q - quantizing divisor 
" Returns: lev is all 2ero. quantized data (pro) k level (lev) 
• « 

Boolean Ouantiteunt nev(4). int old (4 J, inc prof 4), int iev[4J. short q) 

int bik. haix_q3(l«q)-l»l; 

fcr<blks0;blk<4;bik**> ( 

int datasnew(blk)-oldfbik], 
mag_level*abs (data) >>q; 

mag_levelsmag_ievel>133?l35:mag_level: 
lev(blk).necif idata<0. nag_level) ; 

pro {blk) sold fblkl^negif idata<0, (mag_level«q)* (mag_level !*0?half_q: 0) ) i 

I 

retumlpro(0)==0 &t pro[l]*=0 (4 pro(3]*=0 && prol3]»«0); 

) 

void QuantiteLPFUnt new (4], int pro|4),int levf41, short q) 

( 

int bik. half_q»U«u>-l»l; 

fcr(blk.0;blk<4:blk**) ( 
int dat*»nev(blkj, 

mag_level»abs(data)>>q; 

lev(blk)megif <data<0,mag_level) ; 
pro [blkl * ( lev tblk] «Q) ♦half.g; 

) 

) 

/• Function Name: GueasOuantixe 

• Description; Estimate threshold quantiser value 

• Arguments: new. old - image blocks 

q - q weighting factor 

• Returns: estimated q_const 
•/ 

•lost CuessQuantizelint new(4).ini: oldHJ, float q) 

( 

int bik; 

float qc_maxs0.0: 

tor(blks0;blk<4;blk— > ( 

int i. data»*bs (new(blk)-oldtblk]) ; 
float qt; 

for<isO;datal«0/i*-0 data»»l; 
if (i>0) i— ; 
qt»(((3«i)-l)»D/QJ 

qt_max«qt jnaoo^t ?gt - ma* iqt ; 

) 

return (qt_max) ; 



) 

/• runction Name: Int Encode 

• Description: Write a integer to bit file 

• ArfUrtacs: lav - integer to write new signed 
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bits - no of bics 

•/ 

voiC Ir.t Encode ( int lev. in: Dits.Buf buf) 

{ 

Old version 
ir.t 

for < i=bits-l ; 1 > = 0 ; 1 » ( 

if (Uvfci.«iii buf.set (buf ) ; 
buf .vine 1 buf ) ; 

' ) 

•/ 

/• New version 

int i* mag»abs 1 lev) ; 
Boolean sign=lev<0; 

if (l<«bits-l <= magi mag* ( l<<bits - 1 ) - 1 ? 
ir (sign) buf.set (buf j ; 
tuf.wincibuf ) ; 

for ( i»l<«bici-2; i!*0; i>>»ll < 
if tmag&i) buf.set (buf ) ; 
cuf.wincibuf ) ; 

)•/ 

/■ Hardware ccmpatable version: sign mag I lsb->msb) •/ 
inc i. mag»absllev>; 
Boolean sign»lev<0; 

if (l<<bits-l <» mag) mags(i<<bits*l)-l; 
if (sign) buf.set (but ) ; 
buf. wine (buf ) ; 

for (ial;i:*l<<bits-l:i««l) ( 
if (megfci) buf.set (buf ) ; 
buf. wine (buf ) ; 

) 



/• Function' Name: Huf ftncodeSA 

• Description: write a Huffman coded integer to bit file 

• Arguments: lev - integer value 

• Returns: no of bite used 

• / 

void Hut f Encode ( int lev. Buf buf) 

/• int level*abs(levl; 

if (level>l) buf.set (buf i ; 
buf.wmc(buf ) ; 

if(level>2 II level»sl) buf.set (bul) ; 
buf. vine (buf ) ; 
if (leveli«0) { 

If (levcO) buf.set (buf ); 

buf. wine (buf ) ; 

if (level>2) ( 
int i; 

for(i»3;i<level;i**» ( 
buf.winc(buf i ; 

) 

buf.set I buf ) ; 
buf. wine (buf) ; 
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)•/ 

New versicn •/ 
inL level *abai lev) . i; 

if (level!*0) buf_aet (buf ) ; 

fcuf_vir.c<bu:i ■ 
if (level!sO) ( 

if <lev«0) but. sec (buf ) ; 
buf_wanc(buf ) ; 
if Uevel<8) ( 

while U<level--) 

buf.vinclbuf ) ; 
buf.set Ibuf I ; 
buf_winc (buf ) ; 
) else ( 

for ti»0?i<T;i*»> 

buf.winc (buf ) ; 
level -s8 ; 

for <i«l«<6;i!»0;i»»n ( 

if (leveKi) buf.set(buf); 
buf. wire Ibuf J ; 

) 

) 

> 



Function Name: KlicsEChannel 

Description: Encode a channel of image 

Arguments: sre - source channel memory 

dat - destination memory land old for videos) 

octa. sire - octaves of decomposition and image dimensions 

normals - HVS weighted normals 

lpf.bits - no of bits for LPF inceger I image coding only) 

/ 

id KlicsEnc* (short •arc. short *dst.int octa.int sii>[21.int threshtSJ, int ca 

int oct. mask. x. y. sub. tup. step.2«oct». blk[4) ; • n *' nc ' 

int addr(4]. new(4). cld(4). pr©(4). lev{4). zero [a] » (0. 0. 0. 0) ; 
Boolean n2flag. noflag. origin; 

Buf buf *tkle->buf 

for (y«0;y«site(U ;y*«step) 

for ixsO;x<siza(0] ;x*«step) 

rorisubs0?sub<4;sub**> ( 

mode[oct=octs-13«base.modef 

if (sub*»0) modeloct*octa-l] la M.LPF; 

mask»2<<oct; 

do ( 

Ce t Addr ( eddr . x. y , sub. oct . s i *e . roa sk ) ; 
switch (mode (oct)) ( 
case M_VOXP: 

GetData f addr. old. dat) ; 

if (Blkiero(old) ) mode ( oct 1-K.STOP; 

else ( Doiero I addr. dst. mode, oct); ) 

breaks 
case M.SOTOIK.STXLL: 

CetPata laddr. new, sre) / 

nz»Decide<nev>; nzf lag«ns< e thxesh(octs-oct } ; rocr.-oct 1 ) 

if inxflsg II Ouantiaeinev. zero. pro. lev. kle->f rwh. quantizer (octs octn 
Se'.Dat s ! eddr , eld. dst > ; 
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if (BlkZerotold)) ( 
TokenO; 

mode ( oct ]sM_STOP: 
. else ( 

Tokenl; Toxenl: 

Oolezo (addr. dst. mode. oct ) ; 

• else { 

Tokenl: TokenO; 

DoX£er (addr. pro. lev. dst. mode, oct . M.SENDi H.ST ILL. but) ; 

break; 
case M.SEOT: 

Ce:Data taddr , new, arc) ; 
GetData(addr.old.dst) ; 

nzs Decide (new) ; nztlagsnz<»threshloct5-oct J ; 

( i£ k ^nz£la9 II Quantize I new. zero, pro. lev. kle-> f rmh .quant izer (octs-o 
TokenO: 

model oct ]=M_STOP: x - 
} else ( 

Tokenl; TokenO; , . ^ 

DoXferl addr. pro. lev. dst ,nc>de. oct.M_SQTOIW_ST2LL. buf ) : 

) 

} €i !nc' ot=Decide(old). no-DecideDelta <new. old) ; 

Boolean motion. mz*oz) >>oct <« no; /• motion detection •/ 

no=E>ecideDelta Inev, old) ; ncf lag«no^«compaxe [octs-oct ) ; 
originmz<»no; ...j, 
if U.'ncflag II motion) kk inztlag) < /• was moflag kk inzfl 
if <Ouentize<nev.origin?zero:old.pre. lev. kle->f ran. quant i zer l© 
Tokenl; Tokenl; TokenO; 
Dozero ; addr . dst , mode . oct ) ; 
) else ( 

if (origin) < 

Tokenl; TokenO: e ^ lu .... . h..#i. 

Doxf er ( addr . pro. lev . dst , mode . oct . M_SEND I M_ST2U-. buf ) . 

) else ( 

Tokenl; Tokenl; Tokenl; 

Doxf er l addr . pro. lev . dst . node, oct . M_SEND. buf i ; 

) 

} 

} el5 * *if (motion M origini kk nzflagi ( /• we« origin kk nzfla 
Tokenl: Tokenl: TokenO; 
DoZero < addr .dst. mode. oct) : 
} else < 
TokenO; 

mode (oct )»M_STOP; 

) 

) 

) 

break; 
case M_STXLL: 

GetDaca i addr. new. sre) ; 

nz.Decidelnew); n t f lagm2<»threshf ©cts-octj ? M n C isar locts-oct 1) 

if (nsfleg II Ouantise ■ new. zero, pro. lev. kie->fnnn. quantiser i oct s occji 

TokenO : 

mode [oct] »M_STO* ; 
} else ( 

SSS '\kttx . pre . lev, -s: . arte . s « . a_S?rLi. buf : : 
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1 

break; 
case M.L?FIM.STI'-L; 

GetData (addr.new. srci ; 

Quant iz eLPF (new. pro, lev. kle->trmh. quant i2er(0, ) ; 
VerifyDataJ lev(O) . bitmask. tmp) ; 
VerifyDatadevfi] . bitmask. tmp I ; 
VerifyData 1 lev {2 J . bitmask. tmp) ; 
VerifyData:lev(3] . oitmasx. tmp) ; 

lntEncLev< lev, kle- >3eqh. precis icn-kle->f rmh. Quantizer 1 0 J .buf ) 
PutData (addx.pro.dat) ; 
mcde(oct)*M_OUX?; 
break; 
case M_LPPIH_SEND: 

GetDaca (addr .new, ere) ; 
GetData (addx.old.dst) : 

ncsDecideDeltainew.old) ; nof lag »nc<= compare (oct s -oct J ; 
if moflag) ( 

TokenO; 
) else < 

Tokeni; ^ , 

Quantize (new. old. pro. lev. kle->fiT!fo. quantizer [0] ) ; 

Huf i EncLev ( lev . bul ) ; 
Put Data (addr .pro. dst ) ; 

mode f oct) »M_QUXT; 
break; 

switch (mode {occ J) { 

case M_STOP: , • 

StcpCounters (mode. occ .maak.blk. x.y , octs) t 

break; 
case H.0UIT: 
break; 

default: . w ,. . 

DownCouncers (mode , oct . mask, blk) ; 

break; 

) while lmode|oct)!sM_vUIT); 

) 

) 

void Klicstncuvi short -sre, short -dst. int octs.int size(2j.int thresh[5). int c 

( 



m*«k x y. X. Y. sub. tn, step«4«octs. blk(4]. modef4l. nz. no 
int SLlT?! nev<<T: cidC4J. pro(7?. UvlSl. zero (4 1« ( 3. 0. 0 , 0 ) ; 

Buf but «4kle->but; 

for(Y«0;Y<sizetl] ;Y*»step) 
for(X*0;X<size(0);X*astepi 
for(y»Y;y<sizetU 44 y<Y*atep?y»step»l 
for(x.X;x<ai2eC03 44 *<X*step;x**step»l) 
for(sub*0;sub<4;sub**) ( 
mode (oct *octs-l)»basejt>o<ie; . 
if (9ub»-0) mode (oct »©cta-l) i« M_LPF: 
masks2««oct; 

d ° ^etAddr^cttr.x.y.aub. oct. size. mask) ; 
switch(mode(oct)) ( 
case M.VOID: 

Get Data (addr. old. dst ) ; 
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xi (BUZero(old) ) mode {oct J sM.STCP: 
else I DcZero i addr, dsc.mcde. oct ; ; I 
break; 
case M_SDJDIM_STILL: 

GetData i addr. new, src) 

nisDecideir.ev) ; nzf lag=nz<=cfcresh{c::ts-oct I ; 

:£ tnzilag u Ouantize mew. zero. pro. lev. kle-*trnh. quantizer (octs-octj) 
CetDaca (addr. old. dst) ; 
it (BlhZeroold) ) ( 
TokenO; 

mode (oct ]»M_STOP; 
} else ( 

Token! ; Tokeni; 

DoZerof addr. dst .mode. oct ; ; 

) 

) else ( 

Tokeni; TokenO; 

DoXf er I addr . pro . lev . dst . mode . oct . M_SEND I M.ST ILL. bui ) ; 

) 

break: 
case M_SE2fD: 

GetData i addr. new. src) ; 
CetData i addr. old. dst) : 

nz* Decide i new i ; nzf lag=ni<=chresh (octs-oct ) ; 

*' *if ma-Mag M Quantize (new, zero, pro. lev. kle->frroh. quantizer (octs-o 
TokenO: 

mode (oct ) sM.STOP; 
} else < 

Tokeni; TokenO; . 

Doxier ( addr , pro . lev. dst . mode . oct . M_5END I H_ST*LL. cux ) ; 

) 

) else { 

int czsDecidefold), nosDecideDelta (new. old) ; 

Boolean mot ion« (nz*oz I »oct <» no; /• motion detection t 

no*DecideDelta mev.old); noflag»no<«coinpare (octs-oct ) ; 

origin=na<»no; , , ,_.<«i 

if ((inofleo II motionl ** inzflag* ( /• wee <no£lag ** Jntfl 
if (Ouancize (new. origin?zero;old. pro, lev. kle->£rmh. quantize, to 

Tokeni; Tokeni; TokenO; 

Do Zero (eddx. dst. mode. oct ) ; 
} else ( 

if (origin) C 

Tokeni; TokenO; f 

Dcxf er addr . pr o . lev . dst . mode . oct . M_SEND I M_ STILL, but ) ; 

) else ( 

Tokeni; Tokeni; Tokeni; 

DoXf er ( addr . pro , lev , dst . mode . oct . M.SEND, out ) , 

) 

) 

* * 1§# ( if ((motion 1 1 origin) ** nzflag) < /• wae origin « nzfl* 
Tokeml; Tokeni; TokenO; 
DoZero (addr, dst. mode, oct ) ; 
) elee ( 
TokenO; 

node [oct )»M_STOP; 

) 

) 

) 

break; 
esse K.rriLL: 



V 



T 
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GetDatataddr.new.arci; . 
n,.D#cid8iww); n*f lag»ni<»cr.resh(octs-oct J ; 

TokenO; 

modeloct ) »M_STOP; 

) else { 
TcKenl * 

DoXfer (addr.pro. lev, dat. mode. occ.M.STILL, but ) ; 

) 

break: 
case M_LPF!M_STILL: 

G«tData(addr.new,9rc) ; 

Ou A nti»aLPF(new.pxo.iev.kle->frtnh.quanti»erton; 
veriryData(levlO).bitmaak.ut©) : 
v«rifyData<lev(l) .bitmeak, w) ; 
verifyDatai lev(21 .bitmaak. tap) t 

verifyData ( lev(3 ) , bitmaak. tup) ; w..*%. 

PutDataiaddr.pro.dut) ; 
modetoct]«M_QUXT; 
break: 
case M_LPFIH_SEND: 

SetDataiaddr.new.src); _ 

no^"d^catw2?old) ; nof lag»no«cof*>are (octs-occ ) ; 
if moflag) ( 

TokenO; 
) alee* ( 

^JI?iU(Dew,old.pro.lev.kle->frinh.quantix€rIOnr 

Huf fZncLevllev, buf ) ; 
PutData(addr.pro.dat) ; 

pode(oct]»H_OOXT; 
break; 

]wi ten (mode (oct)) ( 

CftS %?oSwtars(moda.oct.maak.blk.x.y.octa); 

break; 
case H.QUIT: 

break; 
default: 

DownC cunt er a (mode. oct, mask, tux ) , 
break; 

) while ( model oct 1 ! =«_0UIT) : 

) 

> 

/• index to ouant and vice vera* •/ 

nonaa - baae HVS weighted norma la 
• Returns: calculates new quant 
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oxd LcokAnead* shore -src.short -dst. float r.crma ( 5! 1 3 i . KlicsE kle) 
" t x y sub. index, size (2 ) e {kle- >seqh. sequencers ize [CI. kie->aeqh. sequen 
chresh(HISTO). quact [HISTOJ . t«««* 
int newMl. old(4l. addrUi. *erc { 4 ] * 1 0 . 0 . 0 . 0) ; 

Coat TJant; 

(or ;ind€x«0; index<HISTO; index— > ( 
chrishl index) =0; 
Quactlindex]«0; 

£or(y»0:y<S4te(ll ;y»2<<octs) 
for(xaO;xcsize (01 ;x*s2«octs) 
tortsubsl: sub<4;sub**> ( 

float q.thresh; 

int nx. no. oa. blk; 

Boolean orflag. origin, motion: 

GetAddr taddr. x.y. sub, octa-l . size. l<<octs 1 ; 

Get Data (addr . new. arc) ; 

Get Data ( addr . old. dsc ) ; 

nxsDecide(new> ; 

oi*Decide<old); 

no*DecideDelta<nav.old) ; 

orflag S kle->«ncd-incra n 81kZero<old) ; 

origin»nz<=no; 

motion«(n**o«)»oct» <• no; 

qlthresh. < float >nr /Decide Double moms 1 1 J ( * ) I ; 

if (ozflag H origin) { 

float qfCueeeOuantiee mev. sere, noma [11(01 ) ; 

q_thre»h»q_threah<Qt?cuthxe9h:qt ; 

5 Afloat qt-CueasOuantise inew.old. norma [111011 J 

Q1 threah«cuthreab<qt ?o_thxeah : qt ; 

if ( imotion) ( .,,.„., 
qt. ( float >no/DecideDouble i norma » 11 [2 )> . 
q_threah»q_thxeah<qt ?c_thxeeh : qt ; 

j . 

thresht index)**; 

'SSSlffii^iaSW^ ' ind.x..«STO-l ? 0 :qu.« ( index. U ) , 
/. buffer moat be ste.t. r thjn btp^in fr *~ *' 

" prevlou8 

2SSSidw<«fI0 M q».ct|index]/i»de*>t.x,ec> index-; 
quant »i2q(i»d«x) i 

StSSStSffiS^^ " £orvard r,ve 

kie->«ncd.i:revcu»ct=q**ct (Index) / 1 index«0?X: index) ; 

) 

/• Function Newes B«seNom>«l» 
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• Ascription: Calculates base HVS weighted normals 

• Arguments: norms - storage for normals 

• Returns: weighted normals 

• / 

vc:d sase.Norma is (float norms (5) 0) . KlicsE kle) 

float base_ncrm[ 3 ] =(1.0. kle->encd. chxesh. kle- >encd . compa re ) ; 
int norm, oct: 

for (oct«0;oct<3;oct**) 

for (r.orms0;nonn<3;norm*"») t ...« m , ( , u\ 

ncrmt(octl[nonn).base_norm(norm]-kle->encd.base(oct)Mflo«t) U«kl 

} 

/• Function Name: Normals , n 

• Description: Calculates HVS weighted normals 9 quant 

• Arguments: norms - storage for normals 

• Returns: weighted normals and LPF bits 

void Normals(float base.norms ( 5] [3J. int thresh(3] . int ccnpare (5] . XI icsE kle) 



int oct. i. norm: 



f or (oct»0;oct«»kle->s*qh. octaves (01; oct ♦*) ( 
nontt.Fi*2l^^ 



norm* norm< 1 7 1 : nom ; 
for(is0;0!»<norm*-3) 

norma no rm>>l; 
switch (norm) < 

case 1: % . 

kle-> frmh. quantizer (oct) »i; 

break; 

case 2: . 
kle->frmh.Quanti2ex{oct)«i4l; 

break; 
case 3: 

kle-> frmh. quantizer (oct) si+2; 
ihresh[oct]=Fix2l^ng<X2ri*(Decide^^ 

conpareloct JeFix2LongtX2Fix(DecideDouble (base_norma (oct) [2] # kle->encd. -np.* 
Jle^frmh.^antiierlOJ.kl^ 

/• minimum 4 bits of quant fox Ipf due to dynamic range problems / 

J 

Boolean KlicsFlagsOClicsE kle) 
' Boolean skip-false; 

kle->encd.buf fer-«kle->encd.bpf_in; 

kle->frmh.flags»0? 

if (kle->encd.buf fex«0) 

kle->ancd.buf far»0; 
if (kle->encd. intra) 

kle->frmh. flags i» KFH_ INTRA; 

el "if (skip.kle->ancd.buf.sv 4* kle->encd.buf f er>.kle->encd.buf_si*e> 
kle->fnnh. flags i» KTH.SKIP; 

return* skip); 
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"unc: :rn Name: KlicsEncode 

Description: Enccde a trame trcro 7UV idei :rans rormed image 

Arguments: src - scute* image (s J 

2st - transformed destination memory (and old tor videos) 



long XiicsLnccdet short •src(3). shore •dscf3). KlicsE kle) 

i 

fioat base. norma (5] (3) ; 

int channel. thresh(5). compare{5);. 

Buf but s4kle->buf ; 

buf .winit (buf) 

if iKlicsFlags(kle) ) 

kle«>frmh. length=0; 
else ( 

f or (channel»0;channel<kle->seQh.channel3;channel*» ) < 

int size(2 )* (kle->seqh. sequence. s i ze (0)>> (channel ee0?0: kle->seqh.s 
kle- > seqh. sequence.size(l}>> (channel • »0?0: kle ->aeqh. su 
area=sixe(0J •sized ) . oct s=kle->seqh .octaves (channel «»0?0; 

switch (kle->seqh. wave let ) ( 
case wT.Uaar: 

HaarFcrvardOrc (channel) . size. oct s) ; 

break: 
case WT_Daub4 : 

Daub4 Forward « src ( channel ] . size • octs ) ; 

break; 

) 

) 

BaseNormals (base.no ma , kle) ; 
if (kle->encd.auto_q fc£ \ kla->encd. intra) 
LookAhead i src (01* dst ( 0 J . base^ncm* . kle ) ; 

else 

kle - >encd . tmp.quar.t » kle - >«ncd . quant ; 
Normals (base_ncrms. thresh, compare, kle) ; 
for (chajviel»0;chajinel<kle-^se^h.channels:channel**) ( 

int size 12 J »{kl«->aeqfa. sequence.size (0] » ( channel «»0?0: kle- >seqh.S 

kle->seqh. sequence.sise (1) >> (channel = >0 ?0 : kle->s«qh. sub.saj 
octs okle- >aegn. octaves (channel »»0?0: 1) ; 

if (kle->encd. intra) 

KLZEROtdst (channel), size (0) • sized J ) ; 
if (channel*«0) XlicsErcr (src I channel) .dst (channel) . octa. size, thresh. c 
else KlicsEncWM src (channel) .dst (channel) .octa. size . thresh. compare, kle 

) 

buf.f lush (buf ); 

kle->f mh.length»buf_sire<bu.*) ; 
kle->encd.buf f er»akle->fnnh. length; 
if (• kle- >encd. intra) 

kle- >encd.prevbytesskle->frmh. length: 

) 

return (kle->fnnh, length) ; 

) 
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• tf Copyright 1993 KLICS Limiced 

• All rights reserved. 
» 

• wncren by: Adrian Lewis 



Sequence and fra/ue headers tor Klics - Encoded files 
High byte first 



:ypedef struct ( 
unsigned short 
unsigned char 

} KlicsHeader; 



deacription^length; /• Fixed 
vera icn_number (2) ; /• Fixed 



cypedef struct ( 

KlicsHeader head; 

unsigned short sequence_size (3 ] ; 



unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
) HlicsSeqHeader; 



channels; 
sub. sample [2) ; 
wavelet; 
precision; 
octaves [2] ; 
reservedi3) ; 



typedef struct { 

KlicsHeader head; 

unsigned long length; 

unsigned long f rame_nurober ; 

unsigned char flags; 

unsigned char quanti2er I 5] ; 

unsigned short reserved; 
} Klics FraripHeader; - 



/• Fixed 
'/• Source 
/• Source 
/• Source 
/• Source 
/• Source 
/• Source 
/• Fixed 



/• Fixed 

/• Calc 

/• Calc 

/• Calc 

/• Calc 

/• Fixed 



Size of this or parent struc 
version and revision numbers 



Size and version of this str 
Luminance dimensions and num 
Number- of channels: 3 - YUV, 
UV sub- sampling in X and Y d 
wavelet used: 0 - Kaar. 1 - 
Bit precision for transform 
Number of octaves Y/UV imaxij 
Reserved for future use */ 



Site and version of this str 
Length of frame data (bytes) 
Frame number intended for se> 
Bitfield flags: 0 - frame sX 
Quantiser shift values (octav 
Reserved for future use •/ 



^define KFH_SKIF 
# define KFH_ INTRA 



0x1 
0x2 



Implementation notes : 

QuickTime Must have KlicsFrameKeader. length set to a valid number 
Sun Must have KlicsSeqHeader in data stream 

Possible developments: 

KlicsFrameHeader .quantizer 

Currently contains shift rather than stsp-size 

Different values for UV and GH.HC.GG sub-bande are not currently suppo 
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• XlirsEncorie resource file. 



•include 'Types. r' 

• include -MpWTypes . r ■ 

• include • I.uageCodec . r # 

/• 

• Klics Compressor included into che applications resource file here 
•/ 

•define kl icsCodecFonnatName *Klics* 
♦define klicsCcdecFormacType * klic* 



This structure defines the capabilities of the codec. Thore will 

probably be a tool for creating this resource, which measures the performance 

and capabilities of your codec. 

•/ 

resource 'ede:' 1129. 'Klics Codeclnfo*. locked) ( 

klicsCodecf orroatNajne. /• name of che codec TYPE i da 

1. /• version •/ 

1. /• revision •/ 

■klic*. /• who made this codec •/ 

0. 

codedn*cLces32 Icodeclnf c Does 8 Icodeclnf oDoesTemporel. /• depth and etc suppo 
codeclnfcDepth24 I codec In f cS«?u«ncc£ensitive. /• which dace zormacs do ve uo- 
100. /* compress accuracy (0-255) ( 

100, /* decompress accuracy (0-255) 

0, /■ millisecs to compress 320x2 

0, /• millisecs to decompress 320. 

0. /* c-ompreasion level (0-2S5) ( 

0. 

32. /•minimum height •/ 

32. /• minimum width •/ 

C. 

0. 

0 

I ; 

resource • thng* (128. 'Klics Compressor* , locked) i 
compressorComponentType. 
klicsCodecformacType. 

•kiic*. 

codeclnf oDoe$32 I codeclnf o Does 8 Icodeclnf oDoesTeroporal , 
0. 

' cdec ' . 
128. 
' STR 
128. 
• STR ' . 
129. 

•icon-. 

128 

); 



resource ' STR 1 (128) ( 
•Klics Compress* 
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escurce ■ ST* • (12?) ( 

•vavelec transform & mult ixesoluc ion tree fcased coding scheme* 
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* Engineering :KliCsCcce : Klics Codec : XI icaCecode . 
• :<licsDeccde resource : :2e 



•include • Types. r- 
• inci-jce -y.pvnvpes . r - 
■ include •l.T.ageCcdec.r" 

/ • 

• Klics Compressor included into the applications resource file here 



•define xlicsCodecFcrroatName 'Klics* 
•define kl icsCodecFcrmatType 'klic 4 



■''his structure defines the capabilities of the codec. There will 

probably be a tool for creating this resource, which measures the performance 

and capabilities of your codec. 

resource 'cdci' (129. -Klics Codeclnxo- . locked) < 

klicsCodecFcrrnatName. /• name of the codec TYPE I da 



1. 



/• version •/ 
/• revision •/ 



.j^ Uc . /• who nade this codec •/ 
ccdecInfcDoes32lcc<lecInfoDoeal61code<lnfc 

0 . 

codec!nfoDepth24lccxdeclnfcSeQuenceSensitiv«. /• which data f ormacs do w* un- 

100 /• compress accuracy (0-2531 < 

Joo /• decompress accuracy (0-255) 

o ' /• millisecs to compress 320x2 

I* /• millisecs to decompress 320 

2| /• compression level (0-255) ( 

Q 

32 /• mininum height •/ 

/• minimum width •/ 

c.' 

W 

) : 

resource 'thng' (130. 'Kl ics Decompressor- . locked) i 
d ec cmpr e s s o rC ompon«nt Type . 
klicsCodecFormatType. 

cc^e1lnfoDces32icodecInfoDoesl6lc^^ 

0. 

♦ cdec 1 . 
128, 
' STR 
130. 
* STR * , 
131. 
' ICON' . 
130 

); 



resource 'STR ' '1301 < 
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CLAIMS 

WE CUftM: 

1. A method of transforming a sequence of input 
digital data values into a first sequence of transformed 
5 digital data values and of inverse transforming a second 
sequence of transformed digital data values into a sequence 
of output digital data values, said sequence of input 
digital data values comprising a boundary subsequence and a 
non-boundary subsequence, comprising the steps of: 
10 running a number of said input digital data 

values of said boundary subsequence through a low pass 
boundary forward transform perfect reconstruction 
digital filter and through a high pass boundary 
forward transform perfect reconstruction digital 
15 filter to produce a first subsequence of said first 

sequence of transformed digital data values, said 
first subsequence of said first sequence of 
transformed digital data values comprising interleaved 
low and high frequency transformed digital data 

20 values; 

running a number of said input digital data 
values of said non-boundary subsequence through a low 
pass non-boundary forvard transform perfect 
reconstruction digital filter and also through a high 

25 pass non-boundary forvard transform perfect 

reconstruction digital filter to produce a second 
subsequence of said first sequence of transformed 
digital data values, said second subsequence of said 
first sequence of transformed digital data values 

30 comprising interleaved low and high frequency 

transformed digital data values, said low pass 
boundary forward transform perfect reconstruction 
digital filter having a fewer number of coefficients 
than said low pass non-boundary forward transform 

35 perfect reconstruction digital filter, said high pass 

boundary forward transform perfect reconstruction 
digital filter having a fewer number of coefficients 



WO 94/23385 



PCT/GB94/00677 



- 808 - 

than said high pass non-boundary forward transform 
perfect reconstruction digital filter; 

converting said first sequence of transformed 
digital data values into said second sequence of 
5 transformed digital data values, said second sequence 

of transformed digital data values comprising a first 
subsequence of said second sequence of transformed 
digital data values and a second subsequence of said 
second sequence of transformed digital data values; 

10 running a number of said first subsequence of 

said second sequence of transformed digital data 
values through an interleaved boundary inverse 
transform perfect reconstruction digital filter to 
produce at least one output digital data value; 

15 running a number of said second subsequence of 

said second sequence of transformed digital data 
values through a first interleaved non-boundary 
inverse transform perfect reconstruction digital 
filter to produce output digital data values; and 

20 running a number of said second subsequence of 

transformed digital data values through a second 
interleaved non-boundary inverse transform perfect 
reconstruction digital filter to produce output 
digital data values, said output digital data values 

25 produced by said interleaved boundary inverse 

transform perfect reconstruction digital filter, said 
first interleaved non-boundary inverse transform 
perfect reconstruction digital filter, and said second 
interleaved non-boundary inverse transform perfect 

3 0 reconstruction digital filter comprising a subsequence 

of said output digital data values of said sequence of 
output digital data values. 

2, The method of Claim 1, wherein said low pass 
boundary forward transform perfect reconstruction digital 
35 filter has X coefficients and wherein said low pass non- 
boundary forward transform perfect reconstruction digital 
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filter has Y coefficients, Y being greater than X, said X 
coefficient of said low pass boundary forward transform 
perfect reconstruction digital filter being chosen so that 
said low pass boundary forward transform perfect 
5 reconstruction digital filter outputs a transformed digital 
data value H 0 when the low pass boundary forward perfect 
transform reconstruction digital filter operates on input 
digital data values 1D 0 -ID X . 1 adjacent said boundary, said 
transformed digital data value H 0 being substantially equal 

10 to what the output of the low pass non-boundary forward 
transform perfect reconstruction digital filter would be 
were the low pass non-boundary forward perfect 
reconstruction digital filter to operate on IDq-IDx^ as 
well as Y-X additional input digital data values outside 

15 said boundary, said additional input digital data values 
having preselected values. 

3. The method of Claim 2, wherein Y-X-l, wherein 
there is one additional input digital data value ID. lf and 
wherein ID^i is preselected to be substantially equal to 

20 ID 0 . 

4. The method of Claim 2, wherein Y-X=l, wherein 
there is one additional input digital data value ID_ a , and 
wherein ID_ a is preselected to be substantially equal to 
zero. 

25 5. The method of Claim 1, wherein said sequence of 

input digital data values is a sequence of digital data 
values associated with pixels of either a row or a column 
of a two dimensional image, said boundary of said sequence 
of input digital data values corresponding with either a 

30 start or an end of said row or said column. 

6, The method of Claim 1, wherein said sequence of 
input digital data values is a sequence of digital data 
values associated with an audio signal. 
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7. The method of Claim 1, wherein said low and high 
pass non-btftindary forward transform perfect reconstruction 
digital filters are forward transform quasi-perfect 
reconstruction filters which have coefficients which 

5 approximate the coefficients of true forward transform 
perfect reconstruction filters. 

8. The method of Claim 1, wherein said low and high 
pass non-boundary forward transform perfect reconstruction 
digital filters are both four coefficient quasi-Daubechies 

0 filters the coefficients of which approximate the 

coefficients of true four coefficient Daubechies filters. 

9. The method of Claim 8, wherein one of said four 
coefficient quasi-Daubechies filters has the coefficients 
11/32, 19/32, 5/32 and 3/32 independent of sign. 

5 10. The method of Claim 1, wherein said low pass non- 

boundary forward transform perfect reconstruction digital 
filter is a four coefficient quasi-Daubechies filter H of 
the form: 

H n = alD^.j * bID 2n * cID 2n+1 - dID 2n * 2 

0 n being a positive integer, ID 0 -ID m being input digital data 
values, m being a positive integer, ID 0 being the first 
input digital data value in said sequence of input digital 
data values, and wherein said low pass boundary forward 
transform perfect reconstruction digital filter is a three 

5 coefficient digital filter of the form: 

H 0 « alD.j + bID 0 + cID x - dID 2 

ID. X being a predetermined input digital data value outside 
said boundary and having a preselected value. 

11. The method of Claim 10, wherein said high pass 
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non-boundary forward transform perfect reconstruction 
digital filter is a four coefficient quasi-Daubechies 
filter of the form: 

G n - dl^n-a + cID 2n - bID 2n ^ + aID 2n+2 

5 n being a positive integer, and wherein said high pas6 
boundary forward transform perfect reconstruction digital 
filter is a three coefficient digital filter of the form: 

G 0 = dlD.i + cID 0 - blDj + aID 2 

dID_! having a preselected value. 

10 12. The method of Claim 11 , wherein: a + b+ c- dis 

substantially equal to 1, wherein a - b + c + d is 
substantially equal to 0, and wherein ac - bd is 
substantially equal to zero. 

13. The method of Claim 12 f wherein: a=ll/32, 
15 b=19/32, c=5/32 and d=3/32. 

14. The method of Claim 11, wherein said interleaved 
boundary inverse transform perfect reconstruction digital 
filter is a two coefficient digital filter of the form: 

OD 0 = 4(b-a)H 0 + 4<c-d)G 0 

20 wherein OD 0 is an output digital data value of 

said sequence of output digital data values, wherein G 0 is 
the output of said high pass boundary forward transform 
perfect reconstruction digital filter when the high pass 
boundary forward transform perfect reconstruction digital 

25 filter operates on input digital data values ID 0 , ID X and 
ID 2 adjacent said boundary, and wherein H 0 is the output of 
said low pass boundary forward transform perfect 
reconstruction digital filter when the low pass boundary 
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forward transform perfect reconstruction digital filter 
operates ofT input digital data values ID 0 , ID 2 and ID 2 
adjacent said boundary. 

15. The method of Claim 14, wherein one of said first 
5 and second interleaved non-boundary inverse transform 
perfect reconstruction digital filters is of the form: 

°2n4l s 2(cH n - bG n + aH n+1 ■+ dG n4l ) 

n being a non-negative integer, and wherein the other of 
said first and second interleaved non-boundary inverse 
10 perfect reconstruction digital filters is of the form: 

D 2 n+2 s 2(-dH n + aG n + bH n4l + cG n ^) 

n being a non-negative integer, wherein H n , G n , H n+1 and G n+1 
comprise a subsequence of said second sequence of 
transformed digital data values. 

15 16. The method of Claim 1, wherein said low pass non- 

boundary forward transform perfect reconstruction digital 
filter is a four coefficient guasi-Daubechies filter having 
the coefficients: 11/32, 19/32, 5/32 and -3/32, and wherein 
said high pass non-boundary forward transform perfect 

20 reconstruction digital filter is a four coefficient quasi- 
Daubechies filter having the coefficients: 3/32, 5/32, - 
19/32 and 11/32. 

17. The method of Claim 1, wherein said low and high 
pass non-boundary forward transform perfect reconstruction 
25 digital filters are chosen from the group consisting of: 
true six coefficient Daubechies filters and guasi- 
Daubechies filters, the coefficients of the quasi- 
Daubechies filters approximating the coefficients of true 
six coefficient Daubechies filters. 
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18. The method of Claim 1, further comprising the 
steps of : 

encoding said first sequence of transformed 
digital data values into an encoded sequence; and 
5 decoding said encoded sequence of digital data 

values into said second sequence of transformed 
digital data values and supplying said second sequence 
of transformed digital data values to said interleaved 
boundary inverse transform perfect reconstruction 
10 digital filter, said first interleaved non-boundary 

inverse transform perfect reconstruction digital 
filter, and said second interleaved non-boundary 
inverse transform perfect reconstruction digital 
filter. 

15 i3. The method of Claim 18, further comprising the 

step of: 

quantizing each of said digital data values in 
said first sequence of transformed values before said 
encoding step, 

20 20. The method of Claim 1, wherein each of said input 

digital data values of said sequence of input digital data 
values is stored in a separate memory location, and wherein 
some of said memory locations are overwritten in a sequence 
with said sequence of transformed digital data values as 

25 said digital data input values are transformed into said 
transformed digital data values. 

21. A method of transforming a sequence of input 
digital data values into a sequence of transformed digital 
data values, said sequence of input digital data values 
30 comprising a boundary subsequence and a non-boundary 
subsequence, comprising the steps of: 

running a number of said input digital data 
values of said boundary subsequence through a low pass 
boundary forward transform perfect reconstruction 
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digital filter and through a high pass boundary 
forward transform perfect reconstruction digital 
filter to produce a first subsequence of said sequence 
of transformed digital data values, said first 
5 subsequence of said sequence of transformed digital 

data values comprising interleaved low and high 
frequency transformed digital data values; and 

running a number of said input digital data 
values of said non-boundary subsequence through a low 
10 pass non-boundary forward transform perfect 

reconstruction digital filter and also through a high 
pass non- boundary forward transform perfect 
reconstruction digital filter to produce a second 
subsequence of said sequence of transformed digital 
15 data values, said second subsequence of said sequence 

of transformed digital data values comprising 
interleaved low and high frequency transformed digital 
data values, said low pass boundary forward transform 
perfect reconstruction digital filter having a fewer 
20 number of coefficients than said low pass non-boundary 

forward transform perfect reconstruction digital 
filter, said high pass boundary forward transform 
perfect reconstruction digital filter having a fewer 
number of coefficients than said high pass non- 
25 boundary forward transform perfect reconstruction 
digital filter. 

22. A method, comprising the steps of: 

generating a sub-band decomposition having a 
plurality of octaves, a first of said plurality of 
octaves comprising at least one first digital data 
value, a second of said plurality of octaves 
comprising at least one second digital data value; 

calculating a sum of the absolute values of said 
at least one first digital data value; 

determining if said at least one first digital 
data value is interesting using a first threshold 
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limit; 

calculating a sum of the absolute values of said 
at least one second digital data value; and 

determining if said at least one second digital 
5 data value is interesting using a second threshold 

limit. 

23. A method of traversing a tree decomposition, said 
tree decomposition comprising a plurality of transformed 
data values, each of said plurality of transformed data 

10 values having a unique address identified by coordinates X 
and Y # comprising the step of: 

calculating at least four transformed data value 
addresses by incrementing a count, the count 
comprising one bit Cl x in the X coordinate and one bit 
15 Cl y in the Y coordinate, to generate said at least 

four transformed data value addresses. 

24. A method, comprising the step of: 
determining an address of a transformed data value in 

a tree decomposition by shifting a value a number of times, 
20 said tree decomposition having a number of octaves, said 
transformed data value being in one of said octaves, said 
number of times being at least dependent upon said one 
octave. 

25. A method, comprising the step of: 

25 determining an address of a transformed data value in 

a tree decomposition by multiplying a value by a factor, 
said tree decomposition having a number of octaves, said 
transformed data value being in one of said octaves, said 
factor being at least dependent upon said one octave. 

30 26. A method, comprising the step of: 

determining an address of a transformed data value in 
a tree decomposition by shifting a value a number of times, 
said tree decomposition having a number of frequency sub- 
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bands, said transformed data value being in one of said 
frequency sub-bands, said number of times being at least 
dependent upon said frequency sub-band, 

27. A method, comprising the step of: 

5 determining an address of a transformed data value in 

a tree decomposition by performing a logical operation upon 
a value, said tree decomposition having a number of 
frequency sub-bands, said transformed data value being in 
one of said frequency sub-bands, said logical operation 
10 performed being at least dependent upon said one frequency 
sub- band, 

28. The method of Claim 27, wherein said logical 
operation is a bit-wise logical AND operation. 

29. A method for determining a low pass quasi-perfect 
15 reconstruction filter and a high pass quasi-perfect 

reconstruction filter from a wavelet function, said low 
pass quasi-perfect reconstruction filter having a plurality 
of coefficients, said high pass quasi-perfect 
reconstruction filter having a plurality of coefficients, 

20 comprising the steps of: 

determining a low pass wavelet digital filter and a 
high pass wavelet digital filter from said wavelet 
function, said low pass wavelet digital filter having a 
plurality of coefficients, said high pass wavelet digital 

25 filter having a plurality of coefficients; 

choosing the coefficients of said low pass quasi- 
perfect reconstruction digital filter to be fractions such 
that when a sequence of data values having values of 1 is 
processed by said low pass quasi-perfect reconstruction 

30 digital filter the output of said low- pass quasi-perfect 
reconstruction digital filter is exactly a power of 2; and 

choosing the coefficients of the high pass quasi- 
perfect reconstruction digital filter to be fractions such 
that when a sequence of data values having values of 1 is 
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processed by said high pass quasi-perfect reconstruction 
digital tilter-the- output of said high pass quasi-perfect 
reconstruction digital filter is exactly 0, whereby each of 
the plurality of coefficients of said low pass quasi- 
5 perfect reconstruction digital filter is substantially 
identical to a corresponding one of said plurality of 
coefficients of said low pass wavelet digital filter, and 
whereby each of the plurality of coefficients of said high 
pass quasi-perfect reconstruction digital filter is 
10 -substantially identical to a corresponding one of said 

plurality of coefficients of said high pass wavelet digital 
filter. 

30. A method of estimating a compression ratio of a 
number of original data values to a number of compressed 

15 data values at a value of a quality factor Q, comprising 
the steps of: 

examining a first block of transformed data values of 
a tree, said first block being one of a number of lowest 
frequency blocks of a high pass component sub-band, said 

20 tree being part of a sub-band decomposition; and 

determining a value of said quality factor Q at which 
said data values of said first block would be converted 
into compressed data values, and not determining a value of 
said quality factor Q at which any other block of data 

25 values of said tree would be converted into a number of 
compressed data values. 

31. The method of Claim 30, wherein said number of 
original data values represents a frame of an image. 

32. The method of Claim 31, further comprising the 
30 step of: 

determining a number of lowest frequency blocks of 
said high pass component sub-band which would be converted 
into compressed data values given a value of said quality 
factor Q. 
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33. K method of transforming a sequence of image data 
values, comprising the step of: 

filtering said sequence of image data values using a 
quasi-perfect reconstruction filter to generate a 
5 decomposition having a plurality of octaves, said quasi- 
perfect reconstruction filter having six coefficients. 

34. The method of Claim 33, wherein said six 
coefficients are selected from the group consisting of: 
30/128, 73/128, 41/128, 12/128, 7/128 and 3/128, 

10 irrespective of sign. 

35. A method of detecting motion in a tree 
decomposition, said tree decomposition comprising a 
plurality of octaves of blocks of data values, comprising 
the steps of: 

15 comparing data values of a first block in an octave 

with data values of a second block in said octave; and 

generating a token indicating motion based on said 
comparing. 

36. A method, comprising the steps of: 

20 generating a sub-band decomposition having a plurality 

of octaves, a first of said plurality of octaves comprising 
at least one first digital data value, a second of said 
plurality of octaves comprising at least one second digital 
data value; 

25 determining if said at least one first digital data 

value is interesting using a first threshold limit; and 

determining if said at least one second digital data 
value is interesting using a second threshold limit. 

37. A method, comprising the steps of: 

30 generating a sub-band decomposition of a first frame 

having a plurality of octaves, a first of said plurality of 
octaves comprising at least one first digital data value, a 
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second of said plurality of octaves comprising at least one 
second digital data value; 

generating a sub-band decomposition of a second frame 
having a plurality of octaves, a first of said plurality of 
5 octaves comprising at least one first digital data value, a 
second of said plurality of octaves comprising at least one 
second digital data value; 

comparing said first digital data value of said first 
frame with said first digital data value of said second 
10 frame using a first threshold compare; and 

comparing said second digital data value of said first 
frame with said second digital data value of said second 
frame using a second threshold compare. 

38. A method, comprising the steps of: 

15 reading a seguence of data values from a plurality of 

memory locations, each of said data values being stored in 
a separate one of said plurality of memory locations; and 

overwriting some of said memory locations in a 
sequence as said data values are transformed into a 

20 seguence of transformed data values of a sub-band 
decomposition. 

39. A method, comprising the steps of: 

performing a function on a plurality of data values of 
a new block to generate a first output value, said new 

25 block being a block of data values of a sub-band 
decomposition of a new frame; 

performing said function on a plurality of numbers to 
generate a second output value, each of said numbers 
substantially equalling a difference of a data value in 

30 said plurality of data values of said new block and a 
corresponding data value in a corresponding plurality of 
data values of an old block, said old block being a block 
of data values of a sub-band decomposition of an old frame; 
and . 

35 generating a token if said first output value has a 
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predetermined relationship with respect to said second 
output valttte. 

40. The method of Claim 39, wherein said token is a 
SEND_STILL token. 

5 41. A method, comprising the steps of: 

performing a function on a plurality of data values of 
a new block to generate a corresponding plurality of output 
values, said new block being a block of data values of a 
sub-band decomposition; 
10 comparing each of said plurality of output values with 

a predetermined number; and 

generating a token if substantially all of said output 
values have a predetermined relationship with respect to 
said predetermined number. 

15 42. The methcd of Claim 41, wherein said token is a 

VOID token. 

43. A method, comprising the steps of: 
subtracting each one of a plurality of data values of 
a new block with a corresponding one of a plurality of data 
20 values of a old block to generate a corresponding plurality 
of output values, said new block being a block of data 
values of a sub-band decomposition of a new frame , said old 
block being a block of data values of a sub-band 
decomposition of a old frame; 
25 comparing each of said plurality of output values with 

a predetermined number; and 

generating a token if substantially all of said output 
values have a predetermined relationship with respect to 
said predetermined number. 

30 44. The method of Claim 43, wherein said token is a 

VOID token. 
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45. A method, comprising the steps of: 
determining an absolute value for each of a plurality 

of data values of a block of a sub-band decomposition; 
determining a sum of said absolute values; and 
5 generating a token based on a comparison of said sum 

with a predetermined number. 

46. The method of Claim 45, wherein said token is a 
VOID token. 

47. A method, comprising the steps of: 

10 processing a sequence of first image data values using 

a low pass forward transform perfect reconstruction digital 
filter and a high pass forward transform perfect 
reconstruction digital filter to create a first sequence of 
transformed data values, said low pass forward transform 

15 perfect reconstruction digital filter and said high pass 
forward transform perfect reconstruction digital filter 
each having coefficients chosen from a first group of 
coefficients independent of sign; 

converting said first sequence of transformed data 

20 values into a second sequence of transformed data values; 
and 

using digital circuitry to process said second 
sequence of transformed data values using a low pass 
inverse transform perfect reconstruction digital filter and 

25 a high pass inverse transform perfect reconstruction 

digital filter into a sequence of second image data values, 
said low pass inverse transform perfect reconstruction 
digital filter and said high pass inverse transform perfect 
reconstruction digital filter each having coefficients 

30 chosen from a second group of coefficients independent of 
sign. 

48. The method of claim 47, wherein said digital 
circuitry used to process said second sequence of 
transformed data values is a digital computer having a 
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microprocessor. 



49. The method of claim 47, wherein at least one of 
the coefficients in said first group of coefficients is not 
contained in said second group of coefficients. 

5 50. The method of claim 47, wherein said first group 

of coefficients has a different number of coefficients than 
said second group of coefficients. 

51. The method of claim 50, wherein said sequence of 
first image data values is a sequence of chrominance data 

10 values. 

52. The method of claim 50, wherein said low pass 
forward transform perfect reconstruction digital filter and 
said high pass forward transform perfect reconstruction 
digital filter each have four coefficients, and wherein 

15 said low pass inverse transform perfect reconstruction 

digital filter and said high pass inverse transform perfect 
reconstruction digital filter each have two coefficients. 

53. The method of claim 52, wherein said sequence of 
first image data values is a sequence of chrominance data 

20 values. 

54. The method of claim 47, wherein each of said 
coefficients of said low pass inverse transform perfect 
reconstruction digital filter and said high pass inverse 
transform perfect reconstruction digital filter is selected 

25 from the group consisting of: 5/8, 3/8 and 1/8, independent 
of sign. 

55. The method of claim 47, wherein said converting 
step comprises the steps of: 

encoding said first sequence of transformed data 
30 values into a compressed data stream; and 
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decoding said compressed data stream into said second 
sequence of* transformed data values. 

56. A method comprising the step of using digital 
circuitry to process a sequence of image data values using 

5a low pass forvard transform perfect reconstruction digital 
filter and a high pass forvard transform perfect 
reconstruction digital filter to generate a sub-band 
decomposition, said low pass forvard transform perfect 
reconstruction digital filter and said high pass forward 
10 transform perfect reconstruction digital filter each having 
four coefficients, each of said four coefficients being 
selected from the group consisting of: 5/8, 3/8 and 1/8, 
independent of sign. 

57. The method of claim 56, wherein said digital 
15 circuitry comprises means for low pass forward transform 

perfect reconstruction digital filtering and for high pass 
forward transform perfect reconstruction digital filtering. 

58. A method comprising the step of using digital 
circuitry to process a sequence of transformed data values 

20 of a sub-band decomposition using an odd inverse transform 
perfect reconstruction digital filter and an even inverse 
transform perfect reconstruction digital filter, said odd 
inverse transform perfect reconstruction digital filter and 
said even inverse transform perfect reconstruction digital 

25 filter each having four coefficients, each of said four 
coefficients being selected from the group consisting of: 
5/8, 3/8 and 1/8, independent of sign. 

59. The method of claim 58, wherein said digital 
circuitry is a digital computer having a microprocessor. 

3 0 60. A method comprising the step of generating a 

compressed data stream indicative of a video sequence from 
a sub-band decomposition, said compressed data stream 
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comprising a first data value, a first token, a second data 
value, and*a second token, said first token being 
indicative of a first encoding method used to encode said 
first data value, said second token being indicative of a 
5 second encoding method used to encode said second data 
value, said first token consisting of a first number of 
bits and said second token consisting of a second number of 
bits. 

61. The method of claim 60, wherein said first 

10 encoding method is taken from the group consisting of: SEND 
mode, STILL_SEND mode, VOID mode, and STOP mode. 

62. The method of claim 60, wherein said first token 
is a single bit token. 

63. A method, comprising the steps of: 

15 forward transforming image data values to generate a 

first seguence of transformed data values of a first sub- 
band decomposition, said first sub-band decomposing having 
a first number of octaves; 

converting said first seguence of transformed data 

20 values into a second seguence of transformed data values; 

using digital circuitry to inverse transforming said 
second seguence of transformed data values into a third 
seguence of transformed data values, said third sequence of 
transformed data values comprising a second sub-band 

25 decomposition having a second number of octaves, said 
second number of octaves being smaller than said first 
number of octaves, said second sub-band decomposition 
having a low pass component, said low pass component of 
said second sub-band decomposition comprising data values 

30 indicative of rows of data values of an image, said rows of 
said image extending in a first dimension, said image also 
having columns of said data values extending in a second 
dimension; 

expanding said low pass component in said first 



WO 94/23385 



PCT/GB94/00677 



- 825 - 

dimension using interpolation to generate an interpolated 
low pass exponent; and 

expanding said interpolated low pass component in said 
second dimension by replicating rows of said data values of 
5 said interpolated low pass component. 

64. The method of claim 63, wherein said digital 
circuitry is a digital computer having a microprocessor. 

65. The method of claim 63, wherein said converting 
step comprises the steps of: 

10 encoding said first sequence of transformed data 

values into a compressed data stream comprising tokens and 
encoded data values; and 

decoding said compressed data stream into said second 
sequence of transformed data values. 
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